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VIEWS, NEWS AND INTERVIEWS. 
Mr. Messiter has introduced a bill in the 
ew York State Assembly tbat will forbid 
granting to any electrical company the 
ht to construct subways in the streets of 
w York, unless they obtain the right by 
tract with the Subway Commissioners 
bave a right acquired before the passage 
the act. It also prohibits the using of 
y other corporation’s subway, unless such 
rporation has a subway grant from the 
mmissioners for electrical purposes. It 
believed that the bill is to prevent the 
le roads from leasing their ducts to 
ctrical companies. 
Vhen etching is done by the a‘d of elec- 
ity a wire is soldered to the plate to be 
hed, by means of which an electric cur- 
it is passed through the etching solution, 
hich is made much more dilute than in the 
e of ordinary etchiog. The action is 
uch increased in intensity, and in many 
ses acids, which under ordivary circum- 
ances are inert, can be used; as, for 
stance, copper and weak sulphuric acid. 
An exhibition of electrically-driven mach- 
tools is to be held at Buda-Pesth from 
lay 27 to September 30, 1894. Current for 
king the machines will be supplied, and 
paratus not sold will have the return 
ight paid on it by the management of the 


ibition. Full particulars can be obtained 


m Mr. Charles Rath, director of the 
ingarian Commercial Museum, Buda- 
sth, Hungary. 


While Paris electrical experts are experi- 

enting upon the dead bomb thrower, 

irisians are wishing that they might oper- 
on some living ones. 





Prof. G. W. Plympton, of the Brooklyn, 
Y., Subway Commission, has submitted 
Mayor Schieren an appioximate estimate 
the cost of converting the present aerial 
em of telegraph lines belonging to the 
into an underground system. With the 
duitsof creosoted timber, the cost, Pro- 
x Plympton says, would be $400,000. 
ines are suspended from the elevated 
ictures wherever the route of the wires is 
tical with that of the L roads, the cost 
only be $300,000 John Ennis, when 
commissioner, estimated that iron con- 
ts would cost $1,200,000 





rovernor Flower has signed the bill 
ending the term of the New York Board 
Electrical Control for three years from 
vember 1 next, and fixing the salary of 
members of the board at $5,000 each. 





he trolley met with much opposition in 

nton, N. J., when the attempt was made 
run it through one of the fashionable 
The ladies of the street objected 
strongly, but the line was built one night 
ist week and is now running. 
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Bells in Electric Cars. 
LOUIS SYSTEM AND THE LADY'S 
HAIR PIN. 


THE ST. 


To THE EpiTor oF ELEcTrRIcAL REVIEW : 
From your issue of March 28 I clip the 
following : 





at their wits’ end to explain and stop the 
mysterious ringing, when unexpectedly all 
was cleared up. tall, stately woman 
leaned forward to gracefully signal the con- 
ductor, and as she did so the ringing sud- 
denly ceased. A flood of light burst upon 
the conductor’s mind. The pin in the lady’s 
hair had pressed the button. The flood of 
light seemed to communicate with the mind 
of the lady also, for she turned and gazed at 


The Grand Avenue Cable Company, of __ 


Kansas City, Mo., is experimenting with 
electrical push buttons for the cars of their 
system. Eight push buttons, four on each 
side, will be placed inacar. These will be 
connected to two signal bells, one for the 
gripman and one for the conductor, so that 
the passenger can give a signal to stop the 
car without being compelled to first attract 
the attention of the conductor. The bells 
are operated by a dry battery. The com- 
pavy has already equipped one car with 
these buttons and bells, and so far as can 
now be seen everything seems to work like 
a charm. 

This idea is not new. The Missouri Rail- 
way Company has bad the trailers on its 
line, generally known as the Olive street 
line, thus equipped for the past year and a 
half. The buttons are located between every 
two windows. The St. Louis and Suburban 
Electric line is also being provided with this 
convenience, the current being supplied, I 
am told, by the trolley. 

The experience with bells of this nature 
here bas been quite satisfactory, although 
but one bell is used for each car instead of 
two as your item states will be used in 
Kansas City. 

An amusing incident which happened on 
an Olive street car some time since was due 











Fic. 1.—Avro-Conpuction.—LAMP LIGHTED 
BY INDUCTION ON A SINGLE WIRE. 


the button in a surprised sort of way, felt of 
her hair, and then as an amused smile went 
round the car she made her exit quickly, 
but not so quickly as to conceal the rich 
coloring that came over her features and set 
off to greater advantage the brilliancy of her 
jet black eyes. 

As you are probably aware in matters per- 
taining to rapid transit and the conveniences 





Fig. 2.—APPARATUS FOR THE PRODUCTION OF INTBNSE OSCILLATORY CURRENTS.— 
GENERAL VIEW OF THE APPARATUS.—ARRANGEMENT FOR MEASURING THE CURRENT 
BY MEANS OF THE THERMOMETER.—VIEW OF THE SPARKS IN A MAGNETIC FIELD. 


—(See page 176.) 
to these bells. The bell of the rear trailer 


of a down-town train rang almost inces- 
santly. Block after block the increasing 
ding-dong was kept up, and at crossing after 
crossing the gripman stopped the train, but 
only here and there did a passenger get off 
and the most of the stops were for nothing. 
In despair the conductor scowled and threat- 
ened the ringer of the bell with ejectment, 
but the clanging still kept up its endless 
racket, and apparently without the pressing 
of a button. Conductor and gripman were 


thereof, St. Louis ranks second to no other 
city. New features are constantly added to 
improve present facilities, and had I time I 
should be pleased to give your readers the 
benefit of a description of a new idea ia 
electric alarms at grade crossings, which has 
been adopted in no other city as yet, so far 
as I know. My time being limited, how- 
ever, I subscribe myself. 
Yours, etc., 


F, L. OsBornNgE, 
St, Louis, March 31, 





The New England Engineering Com- 
pany. 





THE REVIVAL OF BUSINESS BRINGS A NUM- 
BER OF LARGE ORDERS TO THIS ABLY- 
MANAGED ELECTRICAL COMPANY. 


The New England Engineering Company, 
of Waterbury, Conn., is most favorably and 
widely known in electrical circles. No engi- 
neering company in the United States has a 
better record for electric light and e'ectric 
railway installations, and the ELEcTRICAL 
Review is glad to record the success of an 
organization so deserving. The high grade, 
modern work that only is permitted by 
President A. M. Young, is one of the most 
potent elements in the success of the com- 
pany. 

This company has recently contracted for 
a number of new installations, of which we 
give a few below, and we think no better 
evidence of the revival of busicess is to be 
met with than in the letting of these import- 
ant contracts. 

The Morris County Electric Company, 
Morristown, N. J., have given the New 
England Engineering Company an order for 
a 800 horse-power compound Ball engine 
and for two 120 kilowatt polyphase alter- 
nators with complete station equipment, 
Feneral Electric Company’s make; also an 
order for one 50 light arc dynamo, Thomson- 
Houston type. All are to be installed by 
the Engineering company. 

The Stamford Gas & Electric Company, 
of Stamford, Conn., have given an order for 
two 120 kilowatt 1,000 volt alternators, 
General Electric Company’s make, and the 
New England Engineering Company are to 
install them. The Naugatuck Electric Light 
Company have given an order for 400 light 
125 volt direct current dynamo, General 
Electric make, and the Engineering com- 
pany are to change the present two wire 
system to three wire. 

The Rockville & Ellington Street Railway 
Company at a special meeting of stock- 
holders, held Monday, April 2, voted to 
increase their capital stock from $50,000 to 
$70,000 and authorized the treasurer of the 
company to execute a contract with the New 
England Engineering Company, of Water- 
bury, to put in for them a 200 horse-power 
Ball & Wood cross compound engine, 200 
horse-power Stirling boiler with Knowles 
pumps and condensers ; also, a new line of 


shafting. This company is now using gas 
engines, but the growth of its business has 
compelled the managers to make this ad- 
dition and add additional steam power. 

It would seem that the electrical field, at 
least in Connecticut and New Jersey, was 
getting back to its enterprise and progress of 
1890-92. 

We congratulate the New England En- 
gineering Company over its success in 
securfpg these contracts, and, more, we 
congratulate the companies on placing their 
orders with an engineering company so 
capable, reliable and well-managed. 
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SECOND ANNUAL REPORT OF THE 
GENERAL ELECTRIC COMPANY. 


The second annual report of the General 
Electric Company was issued on April 3, 
and is for the year ended January 31, 1894. 
It explains, first, the organization of the 
General Electric Company and the acquisi- 
tion of the patent and contract rights of other 
companies. It shows that grave mistakes 
were made in the estimates of the values of 
accounts, securities and inventories of 
merchandise submitted at the last annual 
meeting. These mistakes arose through the 
multiplicity of the district offices, which have 
since been practically abolished, except as 
mere sales offices. Ananalysis of the report 
by our Wall street editor will be found in 
another column. The report appears in full 
below: 


To the Stockholders of the General Electric 
Company: 

Before considering the present condition 
of your company, your directors deem it 
proper to revert to its situation a year ago. 
It is believed that by so doing a clearer 
statement of the existing condition of your 
company can be made. 

Your company represents a practical union 
of the Edison Electric Light Company, the 
Edison General Electric Company, the 
Thomson-Houston Electric Company and 
the Thomson-Houston International Electric 
Company. 

To acquire these companies, vour com- 
pany issued the following securities (except 
as to $100,000 of its common stock which 
was issued for cash): 

CTO MERE sc ccovaceveves +s vetsseees $30,459,700 
Preferred StOck.....+.cseccsssseccceccees 4,251,900 


$34,711,600 
Subsequently it sold for cash its five per 
cent, debenture bonds amounting to.. 10,000 000 


WOR cicccsess stecnseuses cosessases $44,711,600 

Of this amount, $8,159,264.02 was shown 
in the last report, as representing the cost to 
the General Electric Company of the Edison 
and Thomson-Houston patents and contract 
rights, and your interest in the patents of 
the Brush, Fort Wayne and other allied 
companies. (See pages 8 and 9 of last 
annual report.) 

On January 31, 1893, your other assets 
were examined and valued, and a report on 
the condition of your company was made to 
the stockholders at their annual meeting in 
Aprillast. This examination was conducted 
under rigid instructions from your board of 
directors, that material on hand, stocks, 
bonds, customers’ notes and accounts, etc., 
should be carfully scrutinized, and should 
be valued on a most conservative basis. 
The complex organization then existing 
(referred to further on in this report) and the 
fact that the amalgamation of the various 
interests represented by your company had 
been so recent, made the task an especially 
difficult one at that time, but the statement 
made by those directly responsible to the 
board was that the instructions of the direct- 
ors had been strictly carried out. 

Your company had inherited stocks of 
manufactured goodsin the principal cities 
in which district offices were located, from 
Boston in the East and Atlanta in the South, 
to San Francisco and Portland in the West. 
Notes and accounts receivable, stocks, 
bonds and other assets were similarly dis- 
tributed. Each district office had exclusive 
charge of, and was presumably familiar 
with, the value of its own assets, and was 
largely independent of the general office. 
This defective system, since abolished, ren- 
dered it exceedingly difficult to arrive at 
correct conclusions, and notwithstanding 
the efforts of the officers, it led to grave mis- 
takes in the estimates of value of accounts, 
securities and inventories of merchandise. 

The Edison company, to a small extent, 
and the Thomson-Houston company (the 
organization of which was mainly adopted 
by your company), to a greater extent, had 
been in the habit of doing more or less 
exploiting work, resulting in the acquisition 
of stocks and bonds of local lighting and 
railway companies. The Thomson-Houston 
company had generally been very successful 
in marketing these securities at profitable 
figures. By the facilities which it had thus 
been able to afford to local enterprises, it was 
enabled to expand its business. Your com- 
pany at the time of its organization assumed 
a large number of such transactions 
which were in progress or contracted for. 
The general policy of your board, however, 
since the organization ef your company, 
has been to curtail transactions involving the 
acceptance of stocks or bonds for anything 
other than license rights, except where for 
some special reason it has been deemed 
advisable to accept them, as in settlement of 
disputed or doubtful accounts. 

Among the most important transactions of 
the character above referred to were those 
with newly organized companies, and this 
class of business had been very extensive in 
the South and West. The financial and 
industrial collapse in these sections in the 
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Spring and Summer of 1893 affected your 
company severely, and very many accounts, 
notes and investments assumed as good a 
year ago, must now be recognized as of 
diminished value. The same is especially 
true as to the Northwest, where your 
company’s output was sold through 
the Northwest General Electric Com- 
papy, formerly known as the Northwest 
Thomson-Houston Company. 

As you are aware, the Thomson- Houston 
company had large interests in various con- 
struction and manufacturing companies, 
notably the above-mentioned Northwest 
company, the Fort Wayne Electric Com- 
pany, the Brush Electric Company and 
others; the whole standing on its books at 
about $5,500,000. At the time of the last 
annual report, statements were obtained 
from the officers of such companies, and it was 
estimated that something less than one-half 
of this investment was represented by patent 
rights, and something over one-half by other 
assets. Unknown to your board of directors, 
some of these companies became unduly 
expanded during the Winter and Spring of 
1892-938, and the stringency which began in 
April and culminated last autumn, caused 
them to suffer greatly. Your directors have 
reduced your entire holdings of Fort Wayne 
and Northwest stocks to a valuation of $1 
each, exclusive of the amount carried in 
patents. 

After protracted negotiations, the North- 
west company has been put in liquidation, 
and the territory controlled by it has reverted 
to your company. 

It is needless to say that the past year has 
been a most trying one to all corporations. 
It has been especially so to companies like 
your own, dealing with local enterprises 
situated in all parts of the United States, 
and largely dependent on normal conditions 
for their success and development. During 
the Summer of 1893 even old and strong 
customers were obliged to ask for leniency 
in paying their accounts and notes. Under 
these circumstances your company found 
itself with its own obligations to meet, but 
unable at that time to collect the money with 
which to meet them. The difficulties thus 
presented were carefully considered by your 
board and were met by selling to a syndicate 
certain of the company’s assets, consisting of 
claims against, and stocks and bonds of, 
local lighting and railway companies, the 
same being of a class of which your com- 
pany sold several million dollars in 1892, and 
which your directors, in their last report 
(pages six and seven), said they intended to 
continue to sell from time to time, as 
heretofore, ‘‘through the ordinary chan- 
nels.” The channels through which 
your company usually made such sales 
having become unavailable owing to the 
panic, your directors adopted a plan used on 
several occasions in the earlier days of the 
Thomson-Houston company, and made the 
sale of assets above described to a syndicate 
which paid over $4,000,000in cash. Although 
the transaction involved a large shrinkage 
from book valuations, the sale was at a price 
high under the conditions then prevailing. 
Few of the securities sold were listed on any 
exchange or commonly dealt in, and it was 
not possible to effect a ready sale except in 
bulk to a syndicate. These assets were 
placed in a trust known as’ “The Street 
Railway and Illuminating Properties.” After 
the financial stringency had subsided the 
right to subscribe to them was offered to the 
stockholders of your company. 

The depreciation in value of the assets 
thus sold applies equally to those still on 
hand. Holders of stocks and bonds of 
almost every kind find them quoted to-day 
much lower than a year ago, and this com- 
pany, as a holder of electrical stocks and 
bonds, is no exception to the rule. In fact, 
the shrinkage in values of electrical securi- 
ties has been greater than in most others. 
The last year has been characterized by 
shrinkage in every direction and your com- 
pany has suffered severely from it. 

Since the combination of the Edison and 
Thomson-Houston companies in 1892, your 
directors have been earnestly endeavoring 
to simplify your organization. As a result 
of the union, your company suddenly came 
into control of seme 20 sub-companies, all 
engaged in active exploitation and having 
their own separate boards of directors and 
independent managements, with separate 
accounts and liabilities. At first your board 
had little successin its efforts to centralize 
and simplify the organization, but the events 
of the last Summer emphasized the necessity 
of radical changes so unmistakably as to 
secure the co-operation necessary to effect 
the desired results. The ‘‘ district offices” 
are practically abolished, except as mere 
sales offices. The business management of 
the company has been concentrated at its 
principal office at Schenectady and its whole 
organization has been greatly simplified. 
All accounts are kept there, and all sales 
and credits are supervised there. So far as 
practicable, your manufacturing business 
has been and will be concentrated at Schenec- 
tady; and the operations of its other fac- 
tories are now directed from there. During 
the short time since this change was effected, 
many advantages have accrued] to the com- 


pany from this concentration of the selling, 
accounting, manufacturing and engineering 
departments of the company. 

Besides the shrinkage in the inventory 
value of the securities of local and other 
companies hereinbefore mentioned, as sold 
and on hand, there is a shrinkage in the 
inventory value of apparatus and material at 
factories and storerooms and of machinery 
and fixtures at storeruoms amounting to 
$2,382,012.94. This shrinkage is partly due 
to the fall in value of material manufact- 
ured and in process of manufacture, and 
partly to the development in electrical sci- 
ence which has been so great during the last 
year or two that apparatus which at the 
time of the last inventory was looked upon 
as commercial has been superseded by 
entirely new and superior types. Conse- 
quently, the older apparatus has become 
unsalable, or of slow sale, and most of it 
has been reduced to ‘‘scrap” value and the 
remainder to much less than cost. 


FINANCES. 


On July 31, 1893, the direct and indirect 
obligations of the company (including the 
Edison, Thomson-Houston and International 
companies), exclusive of the debenture bonds, 
were: 

Direct obligations. 
Notes payable................- $4,446,000 
CO eer 609,000 


Accounts payable and accrued 
MORTEES 0c ccccesccesesoenccese 1,579,000 


Total direct obligations. . $6,634,000 
ss cash on hand....... 1,294,000 


Net amount of direct obliga- 
PEG diduniedd cadeseubtoonenne $5,340,000 
Indirect obligations. 
Paper discounted under in- 
Cae eee $3,394,000 


Net amount of direct and in- 
direct obligations, July 31, 
MPuipetvelesci<- cesutoceeeses $8,734,000 


On January 31, 1894, these matters stood 
as follows: 


Direct obligations. 
Notes payable.............006. $744,000 
Accounts payable, accrued 
MmbSPERS, GEC..0 crcccccccccees 406,000 


Total direct obligations. .$1,150,000 
Less cash on hand....... 591,000 
Net amount of direct obliga- 
DE cuskenersdévcccocevcsees $559,000 
Indirect obligations. 
Paper discounted under en- 
dorsement, guarantees, etc. . $1,425,000 


Net amount of direct and 


Sevewevewecesonesoooess $1,984,000 
Reduction of debt in six 
TROMEIG. vincvcseseucsccecesores 
Of which theré was received 
from street railway and 


$6,750,000 


illuminating properties...... 4,050,000 
Reduction of debt from other 

sources (principally collec- 

tions of notes and accounts 

receivable)......0.+.00 evceee $2,700,000 


This reduction does not disclose all the 
improvement of the last six months. The 
indirect obligations of the company, arising 
from its endorsement of discounted notes 
receivable, were, six months ago, almost as 
embarrassing as its direct debt, as the larger 
part of them had to be provided for by your 
company at maturity, their makers being 
unable to take care of them. To-day no 
paper is under discount except such as it is 
believed will be paid by the makers; con- 
sequently, the indirect’ obligations of the 
company are nominal rather than real. 

At the date of this report the direct 
obligations have been reduced to about 
$750,000, which are partly offset by about 
$400,000 cash on hand, and the paper under 
discount is reduced to about $750,000. 

In addition to the above there are still 
outstacding some important guarantees 
given two years ago by the Thomson. Houston 
company to the United Electric Securities 
Company, whereby in one form and another 
it is claimed that the Thomson- Houston com- 
pany (and, practically, the General Electric 
Company) is bound to take back from the 
Securities company certain bonds of local 
companies at a valuation of $702,000. This 
liability has been in part arranged for by 
substitution of other securities, and it is not 
thought that such guarantees will involve 
any considerable cash outlay, although their 
ultimate adjustment may result in some loss, 

Your directors believe that the notes and 
accounts receivable, and such stocks, bonds, 
etc., as it is undesirable for the company to 
hold permanently, can, with some delay and 
patience, be collected and marketed to such 
an extent as shall not only liquidate the 
small amount of remaining obligations, but 
shall also supply all necessary working cap- 
ital. Earnest attention is being given to the 
sale of these assets. 

While the liquidation of the debt has been 
going on, the company has also readjusted 
its basis fur sales, either to cash or to short 
credits to desirable customers. In view of 
the extreme depression and the uncertainty 
as to the early future, your directors have 
not felt justified in any other course than 
that of adhering strictly to sales on this basis. 
It is believed that your company has lost 
little legitimate business in consequence of 
its curtailment of credit to customers. It 
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intends to confine its business to this basis 
and to accept smaller profits. 

Your directors do not believe that it will 
be possible for some time to come to do as 
large a business as was done by the company 
prior to the panic, although a gradual im- 
provement has been apparent during the last 
two montbs. The street railway business, 
which, toa considerable extent, was formerly 
done through syndicates and promoters, 
mapy of whom have become embarrassed, 
promises to be smaller than during the 
previous year. Arc lighting business is also 
reduced, largely because of the inability of 
local companies to secure capital with which 
to extend their business for the purpose of 
carrying out municipal contracts. The 
business of the company, with respect to 
incandescent lighting, which is, to a great 
degree, performed by strong and conserva- 
tively managed local companies, is in a more 
healthy condition, and has not suffered so 
severely. The business in plants for the dis- 
tribution of electrical power is promising, 
and many important installations are in 
progress. The application of electricity to 
various mining purposes, such as hauling, 
hoisting, drilling, etc., is increasing. The 
future in this respect is promising. The 
increase in the number of local lighting and 
railway companies is shown by the following 
table: 

February 1, 1892 1893 1894 
Total number of local com- 

panies operating incandes- 

cent and arc lights........... 1,158 1,277 1,479 
Total number of railway com- 

PORIES..0000.. .cecceccosccecce 214 435 541 


LICENSEE COMPANIES. 


The substantial and permanent character 
of the business of local illuminating com- 
panies, distributing light and power by the 
methods, and protected by the patents con- 
trolled by your company. is more widely 
recognized year by year. The true interests 
of this company lie in advancing the inter- 
ests of its licensees in every possible way, 
and to this end prices of apparatus have been 
reduced during the past year, and the licen- 
sees will continue to receive, from time to 
time, the benefit of further reductions in 
cost of manufacture. 


PATENTS. 


Substantial progress has been made during 
the yearin the prosecution of suits against 
infringers of many of the more important 
patents belonging to the company. The 
‘‘feeder and main” patent, which is of 
fundamental importance, particularly for 
low tension lighting plants, has been sus- 
tained by the Circuit Court for the District 
of New Jersey. 

Tae litigation on the incandescent lamp 
patent has been generally successful, 
although the most strenuous efforts have 
been made by infringers to defeat the patent 
or to devise some form of lamp that would 
be outside of it. In two instances we have 
met with reverses in this litigation, which 
have proved to be comparatively unimport- 
ant. In these instances we are advised 
there is a strong probability that we shall 
ultimately prevail. The efforts to evade the 
patent by ¥o-called ‘‘ lamp repairs,” and by 
injecting a harmless amount of inert gas 
into the bulb, have been defeated. 

Our counsel are hopeful that the courts 
will so construe the law that the lamp 
patent will run for the full term for which 
it was granted, in spite of the fact that the 
situation is somewhat complicated by foreign 
patents. If we succeed in maintaining this 
position, the patent will be of substantial 
value to the company for some years. 

Owing to the inevitable delays of litigation, 
the important cases on patents for railway 
work, upon which we place great reliance, 
have not yet come to hearing. It is expected 
that many of these cases will be determined 
during the coming year. 

No final decision has been rendered 
against the company on any patent. During 
the past year several such suits against the 
company have been decided in its favor, 
notably the suit on the patent for the hydro- 
carbon treatment of the filament of incan- 
descent lamps which has been disposed of in 
our favor by the decision of the United 
States Circuit Court of Appeals. 

Upon the whole, the patent situation 
seems to be promising, and we believe that 
at the next annual meeting we sball be in a 
position to report substantial progress. 

All expenditures for patents and patent 
rights during the year under review, and all 
expenses of patent litigation, have been 
charged to operating expenses. 


STATEMENTS OF ACCOUNTS. 


There are submitted herewith : 

Consolidated balance sheet of the General 
Electric Company, including the underlying 
companies, viz: The Edison Electric Light 
Company, the Edison General Electric Com- 
pany, the Thomson-Houston Electric Com- 
pany and the Thomson-Houston Inter- 
national Electric Company, as of January 
81, 1894. 

Statement of profit and loss account as of 
same date. 

List of stocks and bonds owned, 

(Continued on page 174.) 
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ELECTRIC RAILWAYS. 


TO DATE NEWS RELATING TO THE ELEC- 
RIC RAILWAYS OF THE UNITED STATES. 


n electric road from Elyria to Lorain, O., 
sroposed. 
scheme is now under consideration for 
necting Washington, D. C., and Manassas 
an electric railway. 
[he Northampton, Mass., Street Railway 
mpany will build to Williamsburg, Mass., 
a cost of $70,000, paralleling the New 
ven road. 
The Centre, Pa., Reporter wants an elec- 
railway constructed from Phillipsburg 
Bellefonte, and then to Millheim and 
bersburg. 
There is some possibility of the Pennsy1- 
nia Traction Company building the much- 
ked-of electric railway from West Chester 
Unionville, Pa. 
he electric road at Plaistow, N. H., will 
extended at once from Sargent square to 
roham’s square. This will be only one- 
arter of a mile from the Massachusetts 
te line and two miles from Plaistow 
ntre. 
[he Lehigh Traction Company, controlled 
Congressman Tom L. Johnson and bis 
ther, A. L. Johnson, has decided to 
end its trolley line from Allentown to 
ton, Pa., a distance of 15 miles. The 
npany will then be able to give patrons a 
mile ride for a nickel. 
The plant of the North Attleboro, Mass., 
eam and Electric Company was recently 
1 at public auction. The property,which 
s cost more than $150,000, was sold for 
5,000, the purchaser being William H. 
skell, the Pawtucket, R. I., millionaire. 
1is means that the road will remain in the 
me hands as formerly. 
A bill permitting the construction of an 
vated electric railway between Washing- 
and New York has been introduced in 
> House by Congressman Catchings, of 
ississippi. It is designed to run trains at 
e rate of 150 miles an hour over this road. 
1e company is to be capitalized at $15,000,- 
), and the charge for transporting passen- 
rs is not to exceed two cents per mile. 


In 1885 J. C. O’Gorman was made receiver 


the Union Depot Street Railway and. 


ansfer Company, of Stillwater, Minn., 
1, as such receiver, sold the whole outfit 
$100,000 to the highest bidder, who 
oved to be Frank M. Prince. The receiver 
w claims that Prince has paid but 
4,395.13 of the amount, and now owes 
5,604.87, for which suit has been brought 
the Hennepin county district court. 
At a recent meeting of the Wisconsin 
ectric Club, a paper was read by O. M. 
iu on the ‘‘Overhead Trolley System.” 
this paper it was maintained that any 
‘ided improvement in the system now in 
gue for getting the current from the 
namo at the power house to the motor of 
car is unlikely. He also affirmed that 
center pole is very muchin the interest 
the public and is scarcely a disadvantage 
the company. 
The Franklin Avenue Railroad Company, 
Brooklyn, N. Y., has applied to Park 
mmissioner Squier for permission to sub- 
ite the trolley for horse-power on its 
ite from Flatbush avenue over to and 
oss Ocean Boulevard to the entrance to 
enwood Cemetery. As the road runs 
ctly across the park plaza and between 
park proper and the parade ground, Mr. 
lier is opposed to the change and will not 
int the application. 


Representatives of the various street rail- 
way companies of the State met at New 
liaven, Conn., on April 3 and formed an 
association which is to be incorporated as 
the Connecticut Street Railway Association. 
These officers were elected: President, 
H. Holden Wood, Derby; vice-president, 
Henry 8. Parmelee, New Haven ; treasurer, 
E. S. Goodrich, Hartford; secretary, R. A. 
Fosdick, Stamford; executive committee, 
A. M, Young, Waterbury; G. A. W. Dodge, 
New Haven; Israel Kelsey, New Haven. 


ELECTRICAL REVIEW 


The Wurts Non-Arcing Railway 
Lightning Arrester. 

Disruptive discharges which occur from 
electric light and power circuits during 
thunder storms pass more readily over a 
small air gap than through coils, or even 
straight lengths of copper wire. This fact 
forms the underlying principle of nearly 
every form of lightning arrester yet devised. 
The simplest of these is the old and familiar 
saw tooth spark gap, which is still used in 
its original simplicity on telephone and tele- 
graph lines. 

There are now on the market various 
forms of such spark gap arresters which 
claim to be both are rupturing and self- 
adjusting. Practical experience, however, 
during the past five years or more hasdemon- 
strated that these arc-rupturing devices are 
not only undesirable, but often unreliable 
pieces of mechanism. 

The discovery of non-arcing metal more 
than two years ago by Mr. Alexander J. 
Wurts, of the Westinghouse Electric and 
Manufacturing Company, of Pittsburgh, 
indicated the possibility of such an arrester 
and at once paved the way toward the suc- 
cessful solution of this difficult problem. In 
fact, the now well-known non-arcing metal 
lightning arrester has established for itself a 
phenomenal record. 

One of the immediate and very gratifying 
results which followed the introduction of 
the non-arcing metal lightning arrester 
was the urgent, in fact imperative, demand 
fur a lightning arrester similarly efficient 
and reliable on direct current circuits. 
During the past season Mr. Wurts has care- 
fully studied the possibilities of such a 
lightning arrester with particular reference 
to 500 volt direct current circuits, and has 
succeeded in perfecting a most simple, 
cheap and absolutely non-arcing direct cur- 
rent lightning arrester. 

The fundamental principles of this device 
are based on the following facts : 





brass electrodes, separated by half an inch, 
and over narrow grooves burned into a block 
of lignum vite. It must not be understood 
that this charred surface in any way acts as 
a conductor in the ordinary sense of the 
word. The discharge takes place not by 
conduction, «but by disruption, leaping 
between the electrodes and over the charred 
surface, the latter acting simply as an elec- 
trical crack through the air and thus greatly 
assisting the passage of the electrical dis- 
charge; neither does this charred surface 
leak dynamo current, for the ohmic resist- 











Toe Wurts Non-ArcinG RAILway 
LIGHTNING ARRESTER. 


ance between the electrodes is more than 


50,000 ohms. If nowasolid lignum vite 
block be firmly screwed down over the 
charred grooves and metal electrodes it will 
be impossible for conducting vapors to 
form and the device is at once non-arcing. 
This arrester, for station use, is illustrated 
herewith. 





eplllieconoe 
An Improved Universal Cutter and 
Tool Grinder. 
We illustrate herewith an improved uni- 
versal cutter and tool grinder as built by 
the Cincinnati Milling Machine Company, 





7A CLEGG BO8nER CU CG 


UNIVERSAL CUTTER AND TooL GRINDER.—CINCINNATI MILLING MACHINE CoMPANY. 


1. That a static discharge will leap over a 
non-conducting surface, such as glass, wood, 
marble, etc., more easily than through an 
equal air space. Ifa pencil mark be drawn 
over this non-conducting surface the dis- 
charge will take place still more readily. 

2. That a dynamo arc in order w be 
maintained must be fed by the fumes or 
vapors of its electrodes—conversely, there- 
fore, that in order to avoid the formation 
ofa dynamo arc between electrodes means 
must be taken to prevent the formation of 
these conducting fumes. 

In the non-arcing railway lighting arrester 
the discharge is caused to pass between two 


Cincinnati, Ohio. The machine will not 
only do cutter and reamer sharpening, but 
all the necessary circular grinding in making 
these various tools. 

Surface grinding is also an important feat- 
ure of this machine, which can be very 
quickly adjusted for doing these various 
kinds of work. The machine is perfectly 
upiversal and will grind any cutter and 
reamer without the use of special attach- 
ments. The machine is simple in its opera- 
tion, while the method of grinding produces 
the very best possible form of cutting edges. 
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Those familiar with grinding taper reamers 
and the side teeth of side milling and angu- 
lar cutters, are aware that the adjustment of 
the tooth-rest is a difficult one, because the 
cutting edge of the tooth to be ground must 
be exactly parallel with the line of the side. 
This difficulty is overcome in this machine. 
No attention is required to adjust the tooth- 
rest, as it is centrally fixed for all diameters 
of cutters and reamers. In grinding work 
the tooth-rest travels with the cutter, except 
when grinding spiral mills. It is made 
spring-like, acting as a pawl in a ratchet. 
This is a very positive and rapid way of 
passing to the next tooth. 

The side teeth of angular and side milling 
cutters are ground off with a practically 
straight line clearance. This is done with a 
cup-shaped emery wheel, three inches in 
diameter, on the left side of the machine. 
The advantage of grinding side teeth with a 
fair sized emery wheel, and at the same time 
grinding a straight line clearance with a 
corresponding strong cutting edge, is known 
to those who have heretofore been compelled 
to use a small wheel making a hollow clear- 
ance with a correspondingly weak cutting 
edge. 

An important feature of this machine is 
that the table may be swung around on the 
column, and that the work can be brought 
into contact with the emery wheels on either 
side of the machine. Some of the advant- 
ages of this feature are as follows: Work 
may be brought into contact with wheels 
in the most favorable manner for rapid 
grinding without heating the cutter. Work 
may be ground more rapidly; for instance, 
a side milling cutter may have the top teeth 
ground off on the straight emery wheel on 
the right side of the machine, and the side 
teeth on the cup-shaped wheel at the left 
side of the machine without taking the 
cutter off the arbor or disturbing the tooth 
guide. Cutters of small diameter and sharp 
angles can be brought into contact with 
the emery wheel without the cutter, mandrel 
or centers striking the belt or head stock of 
the machine. In cylindrical grinding this 
feature permits the wheel to grind close up 
to a shoulder. In grinding the side teeth 
of side milling and angular cutters, a slight 
movement of the table around the column 
changes the character of the cut from a 
sharp clearance, for the stocking out between 
the teeth, to a slighter clearance for finishing 
the cutting edge without any danger of 
drawing the temper. This same feature 
permits the rapid adjustment of the machine 
from a simple cutter grinder to a surface 
grinder. 

The table is moved forward and back by 
means of a lever, which can be placed to 
suit the position or convenience of the oper- 
ator. For the rapid adjustment of the table 
towards the emery wheel, the holder carry- 
ing it slides on a shaft, while for the fine 


adjustment of grinding, a screw is used. 
The table is elevated or lowered by means 
of a rack and pinion, and has a vertical ad- 
justment of 334 inches. It is 203¢ inches 
long, has a horizontal movement of 12 
inches, and will take in work between 
centers 15 inches long. Adjustable dogs for 
stops on each end are provided. The table 
makes a complete revolution on slide and 
may be set at any angle to 90 degrees. Any- 
one having used machines with a limited 
range as to swiveling table, will appreciate 
this improvement. As long as the table is 
parallel to the line of motion of slide, work 
ground will be straight without regard to its 
position as to emery wheel spindle. The 
work holder or swiveling head swivels both 
vertically and horizontally for clearance, 
and for grinding work at an angle. All 
adjustments of table and swiveling head are 
indicated in degrees. 

The spindle is hardened and ground, and 
runs in bronze bearings. It is provided 
with dust caps and adjustment for wear. 
It has but one speed. All the wheels fur- 
nished with the machine have been selected 
for the various work illustrated, and operate 
best at the speed given. Endless belts may 
be used, as the spindle head may be moved 
up or down for adjusting them. A hand 
rest is furnished for turning off the emery 
wheels and grinding other work by hand. 

The countershaft furnished with this 
machine for driving the emery wheel spindle 
is complete, including a novel device for 


shifting the belt. The loose pulley is made 
smaller in diameter than the tight pulley, to 
relieve the belt when the aes is not 


being used, 
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SECOND ANNUAL REPORT OF THE 
GENERAL ELECTRIC COMPANY. 
(Continued from page 172.) 
In explanation of the items in the balance 


also from India, Hawaii and New Zealand. 
In the ‘‘Digest” of April 5 are notable arti- 
cles on pearly mead hesttetns cages: of general 


LITERARY. 
“The Literary Digest” for March 29 
there were 45 magazines represented—Amer- 
3,349,042 94 > — —— ——— == 


Notes and accounts 
receivable (face 
value $14,984,697 42). 8,934,159 75 In 
—_—— 9,525,303 63 
Inventories: 
At factories.......... 
At sales offices (in- 






































ee eer re aaa. nar (SCHEDULE A.)—STOCKS OF MANUFACTURING AND OTHER COMPANIES. 
i ee ee nee Sih aac Se — 4,884,792 62 — es TESS ee Seas 
MANUFACTURING PLANTS, Work in progress...... 1,198,343 58 
In the last annual report, pages 8 and 9, Profit and loss......... 12,454,967 42 CORPORATE NAME. ADDRESS. PAR VALUE. 
the Edison General Electric Company's cae aie cea aoe 
plants at Schenectady and Harrison $15,928,449 23 — | ——____— 
WOES CRITI Goi ociicsccvscccccsescossuc 2,677,548 09 ; ? 
The Thomson- Houston © Company’ splant % ia iin LIABILITIES. Brush Electric ON eee Cleveland, O.......... $26,300 00 
at Lynn was carried at...............+ 1,240,066 77 Capital stock: “6 e 
In addition, there were sundry small ‘ ComMON......+++++++ $30,459,700 00 “ “ “ (esteeves Guarentecd).....- “ on S. Bmpr ey = 
machines and tools included in the PHOTOTEM ..0....60.00.008 4,251,900 00 , i ror ree FER Ae ,995,2 
report in the Lyan factory’s inventory : —_——_—— $34,711,600 00 Canadian General Electric Co.................. Toronto, Can. ane 1,250,000 00 
ACCOUDL....seereeeeceeereeeeeeeneeeeees 40,913 35 ee — Electric Corporation (Subscription)............. Boston, Mass.. 28,200 4 
i ‘ ; q is'S vn See é 0 0 
Making the total manufacturing plants DONS. ..cc.seccseeeee 10,000,000 00 E. C. Morris Safe Co. (Preferred) .......-....-. teens cee 3:60 
on January 31, iccccsvascea = Seaeal 38,958,528 21 Mortgages... -.. SE 26,200 00 Excelsior Electric Co ........... cccserccceees Brooklyn, N. Y....... 387,000 00 
‘ 4 Accrued interest on , y es fk lel 21,850 ¢ 
During the year the sum of $884,659.11 — debenture bonds... 83,383 32 ya hi cbse an i ee — bf sao Iud 1,9 en ro 
has been expended in additions to the manu- Notes payable... 744.341 81 ‘ort ayne Trust Securities (Series A.) oan. = ee 9,77 
Sostual hous d thei : On Accounts payable...... 328,084 82 Fort Wayne Jenney Electric Light Co.......... Fort Wayne, lnod...... 865,000 00 
ee. 1,150,759 45 Northwest General Electric Co..... ».| St. Paul, Minn........ ; 549,850 00 
the other hand, the sum of $902,058.34 has Sundry credits... —*§ Las lh Voskers 1 ¥ | 174.000 00 
jh ng Bi MP cto Fl ge Aa $45,928,419 28 Pennsylvania General Electric Co............-. Philadelphia, Pa...... | 468,000 00 
on the books $3,941,128.98, which is J. P. ORD, Second Vice-President. ee Middletown, Cr...... 50,000 00 
$17,399.23 less than they Suen canted gO OB -Senerey, B. F., Apes, Bs. Schuyler Electric Manufacturing Co. (Common).| Hartford, Ct.......... Ps oo = 
ateiacie ‘ ‘* (Preferred) Re ence ..--|  807,9% 
oeny Oe, COMCLEDATED STATEMENT OF PROUT AND = Swen Lamp Meculactering Oo..............--- | Cleveland, Ohio...... 33,000 00 
STOCKS AND BONDS OF MANUFACTURING Loss*—JANUARY 31, 1894. Shares of St. Ry. and Illuminating meegertian. Boston, Mass...... ...| 6,400 00 
COMPANIES. DEBTOR. United Electric Securities Co. (Common).. RY Hs ad a ne, 500,000 00 
Interest on debenture bonds. $499,893 62 - | Renn eee 23,100 00 


This is an investment account in the 
stocks and bonds of various companies, and 
it is believed to be conservatively valued. 
Details will be found in Schedule A 


STOCKS AND BONDS OF LOCAL COMPANIES. 
A list of such stocks and bonds owned by 


the company is annexed hereto (Schedules 
B and Ct), and, as will be noticed in the 


1,655,150 50 
195,457 31 
- 24, 877 52 


_ — isan uiicbeaatnesiberted 






Wi orld’ 8 Fair expenses..... i 


$2,592,378 95 

Amounts now charged off : 
On PRROEB . ov ov cccedvecvcccseveceneves 
notes and accounts receivable and 
on stocks and bonds, sold and 
ab biivkrerenirisedccvces 10,444,318 78 


733,870 75 








Total (carried on the balance sheet at $2 





be 2 





1n addition to ) the above, the company owns stocks of various ; other manufacturing, 
etc., companies of a total par value of $6,087,310 00, which are carried on the balance 


sheet of a total value of $313.00. 








7. Aer ‘** manufacturing plants............ 902,058 34 
profit and loss statement, a great shrinkage ‘* inventories and consignments 2,157,507 84 ——_—_—————————— ea — 
has been made in the valuation of the ‘* machinery, tools, instruments and aad 
securities shown in said schedules in order ; a aaa at factories. —— x (SCHEDULE B.)—STOCKS OF LOCAL COMPANIES. 
. . . ° ~ ) 
to reduce their book value to what is believed si : : - 
to be within their real value. $17,179,845 07 
CORPORATE NAME. ADDRESS. PAR VALUE. 
INVENTORY AND CONSIGNMENTS. CREDITOR. ne 
. G y Ss, ican lita acta a ee — —= - 
The supplies of raw material, manufact- “eperal Electric, Company's surplus. og —} 
ured goods and goods in course of manu- Manufacturing and selling | profits after ‘ Andover Electric Light Co , : | Andover, Mass... .... $2,000 00 
D sph ‘ — a 9.190.086 37 ctric | 0 ee 5 2, 
facture at the factories have been carefully |, deducting general expenses ‘Appleton Edison Electric Co......... ......-.- | Appleton, Wis....... 15,000 00 


Dividends and interest on stocks and 


inventoried, a by item, and a reduction “‘Konds owned.............-........... 433,293 06 Austin Electric Co..............0.ececeeeceees | St. Paul, Minn... 50,000 00 
of $1,217,142.81 has been made from the Interest, discount and exchange . 76,745 63 Buffalo General Electric Co...........-----0+: | Buffalo, N. Y ....... 260,000 Ov 
sum at which they were previously carried. Debit balance carried forward ..... 12,454,967 42 Compagnie Francaise | Paris 20072 12 

IS ROE RES Oe eS TS eee 20, 2 


The supplies of finished apparatus in the 
different local salesrooms of the company 
and on consignment have been delt with in 


$17,179,845 07 
J. P. Orv, Second Vice-President. 
E. & O. E. -Schenectady, April 2, 1894. 


Citizens’ General Electric Co. (Preferred)....... 
Com. Onomima del Alumb. E] de Puebla....... 
Cambridge Electric Light Co........... 


Louisville Ky.... 


Puebla, Mexico.... > 
Cambridge, Mass ..... 


12,300 00 
15,000 00 
| 2,700 00 


| 
the same manner, and the sum of $940,- . ‘ : Day ) 1.790 0 
our ad , : , The board of directors of the Genera] Citizens’ Electric Light and Power Co......... 2 eee a 0 
365.03 has been charged off on them. Miectsie Company consists of the sieeeiaen Cleveland General Electric Co. (Common ...... | Cleveland,O...... ; 200,000 00 
NOTES AND ACCOUNTS. nesailiieaine Teac ies: od. C. A Coffin. a en a ae onal tila ie Feces | = = = 
f . ivable © ; Eee, WU, WV. Me , ester Electric Light and Power Co........... | C NN es mcr crass | a 
As to the notes and accounts receivable > Jefferson Coolidge, Jr., ©. H. Coster, Chicago Edison Co,...........0.-.005 sees | | 2,666 67 


(of over 6,000 customers) there is, in many 
instances, among those whose duty it is to 
pass upon their value, a wide difference of 
opinion. They have been classified, item by 
item, and your board has taken them at the 
lowest suggested valuation. The amount 


Thomas A. Edison, Eugene Griffin, F. 8 
Hastings, Henry L. Higginson, D. O. Mills, 
J. Pierpont Morgan and H. McK. Twombly. 


The officers of the company are: C. A. 


Cooperstown Gas and Electric Co... 
Canton Electric Light and Power Co.... 
Columbus Edisén Electric Light Co........ 


Dillion General Electric Co..............- ey 


Re rer 


Chicago, Ill ......... 


Cooperstown, N.Y. 


Cantos, ©. .......55 
a Columbus, eR 
Dillon, Montana..... 
Eastchester, . SS ae 


Paterson, N. J 


2,250 00 


ee 12,200 00 


23,100 00 
40, ,000 00 
32,645 00 


5 31,500 00 





includes $2,581,609.88 due by the Fort Coffin, president, Boston, Mass. ; Eugene Edison Electric Illuminating Co............... | an gg ge aanane on 
Wayne, North West and other alliedinter- Griffin, first vice-president, Schenectady, «e ‘ I eee a eshion wy] : pee 00 
— wenn ts Pmecnam N. Y.; Joseph P. Ord, second vice-president, 9 ‘ “ od ORE Sis | Cumberland, Md..... 8,500 00 
. vg Se 7, N. Y.; Frederi . Fis “ " " Ps ckelend ada scien | Newburgh, N.Y .... 29,650 0 

This represents the amount charged up penne " : ig ey — “ “ rv “ ‘Eien he rater 10 000 ho 
against installations in progress and is sencral counsel, Boston, Mass.; E. 1. (ar- “Electric Light and Power Co........... | Kansas City Mo 14,200 00 
believed to be valued safely. field, secretary, Boston, Mass.; M. F. West- oO es aor ee 13.200 00 
ORGANIZATION. over, assistant secretary, Boston, Mass.; B. “ “ “6 “ eae sis, 21 arse | Brie, Pa, [SEI AS 14,400 00 

Numerous vacancies, principally due to F. Peach, Jr., treasurer, Boston, Mass.; Elgin City Railway Co..................++..6- Elgin, I Se SSP 40,000 00 
resignations, have occurred in your official Henry W. Darling, assistant treasurer, Essex County Electric Co............. --...-. | Orange, ". SERA 5,000 00 
organization during the year and have been gonenectady. N. Y.. Carl G.*Smedbere Fargo Gas and Electric Co ...| Fargo, No. Dakota.... 20,000 00 
filled as indicated in the list of officers which ~ y, ai are ollie = First Cincinnati Edison Electric ‘Tluminatine Co .| Cincinnati, O..... rs 8,700 00 
accompanies this report. The selections to Cond assistant treasurer, Schenectady, Grand Rapids Edison Light and Fuel Gas Co...| Grand Rapids, Mich... 29,000 00 
fill such vacancies have, in every instance, N. Y.; and Edward Clark, general auditor, Glens Falls Electric Lightand Power Co. ,Limited| — Falls, N. Y.... ; 550 00 
been made in recognition of general merit Schenectady, N. Y. Grinnell Electric Light Co................ 000 rinnell, Iowa........ _1,000 00 
and of fitness especially displayed during The pois department is in charge of the oe. epee pl ae ee i ee Hackeoacie Ni. nae. 59,500 = 
strai last ei 8. 5 ; : apsete “a ollister Light and Power Co............... ollister, Cal. . 250 00 

oo por 9 ert heat pe first vice president and its officers are: S. Johnstown Electric Light Co....... ...... ...| Johnstown, Pa........ 18,600 00 
ization of your company has been readjusted Dana Greene, general manager lighting Kansas City Suburban Belt Line R. R. Co...... Kansas City, Mo..... 4,080 00 
and the number of departments has been department, Schenectady, N. Y.; O. T, Laramie Electric, Gas Light, Heat and Fuel Co Laramie, Wy ca 16,500 00 
reduced. This has_resulted in a large saving Crosby. aeneral ieiniom mites Gi. Little Falls Electric Light and Power Co....... Little Falls, XN. 2,500 00 
of expense and increased efficiency. Your y, 8 a - os BSS ee ener McKeesport, Pa ..... 8,900 00 


board now feels that the personnel of your 
organization is adjusted in a manner where 
few changes among subordinates are likely 
to be made in the early future, and a general 

















ment, Schenectady, N. Y.; J. R McKee, 
gencral manager power department, Schenec- 
tady, N.Y.; and J. R. Lovejoy, general man- 


Napa Thomson-Houston Light Co...... 
Dateck Ges Light On. .... 0... 6.0060 

New Omaha T.-H. Electric Light Co.(Com.).... 
Newport Illuminating Co.................. aie 








Newport, R. ‘ea 
Winnipeg, Man...... 


33,500 00 
10,100 00 
80,600 00 
36,700 00 


























* vers Sc , f. 2 Tr . Y € 
appreciation of this fact will lead to more ager supply department, 5 henectady, Y ey I o.oo oie vc vce cdees cowewresc _20,000 00 
cient work than was possible during the In the treasury, accounting, collection and Portland General Electric Co. (Common)....... Portland, Ore ....... 527,800 00 
transition period. credit departments, all of which arein charge Philadelphia Consolidated Co.................. re See 54:375 00 
All of which is respectfully submittted. of the second vice-president, the treasurer, Roseberg Electric Light and Power Co. ....... Roseberg, Wasb...... 20,000 00 
By order of the Board of Directors. nilialiidi dutiimeianeas pat eneral auditors are 582 Luis O. B. Thomson-Houston Electric Co..| San Luis Obispo, Cal.. 800 00 
C. A. COFFIN, ee ae es age : Scranton Illuminating Heat and Power Co...... | Sovanton, Pa......... | 42,000 00 
President. the same as given above. In addition Henry Skowhegan Electric Light Co.... ............. Skowhegan. Me...... | 4,300 00 
, : ea —_— -s,py W. Darling, of Schenectady, N. Y.,is head Suburban El. Illuminating Heat and Power Co... Newport, Ky........ 16,415 00 
Re <a eee t of collections, and H. P, Standard Light and Power Manufacturing Co...) Montpelier, Vi..... iB) 1,000 00 
31. 1804. of the department of collections, and H.P. % if nat : ha > 
‘ Schuyler. of Schenectady, N. Y.. is head of Stoughton Electric Light Co................... Stoughton, Wis...... 1.200 00 . 
ASSETS. wea tigne Dacadeann nee eats taal Toomson-Houston Electric Light and Power Co.| Quincy, Ill.......... | 2,000 00 d 
Patents and franchises 95,150,284 08 the department of credits. Trenton Light and Power Co... .............. Trenton, N. J ....... | 55,000 00 
M t vlants. : 2 , > ing sJec- z i } Bi 
peepee Ty mn ice The heads of the manufacturing and elec Union Elektricitats pee Peeuakr a cheer a s sci ced o 00 F 
Edison Building, N.Y trical departments are: E. W. Rice, Jr., Visalia Gas Light an BIN is cce- sleepers isalia, Cal.......... ,700 00 
OS ee $412,356 13 ; S ee. ae Westboro Electric Light and Power Co.......... Westboro, Mass...... 1,620 00 
Less mortgagethere- technical director, Schenectady, N.Y.; John wWihcesbarre Electric Light Co............-.... Wilkesbarre, Pa... | 10,100 00 a 
sich iia ie 500,680 60 Kruesi, general manager Schenectady Works, 7 
212,356 = Schenectady, N. Y.; G. E. Emmons, general Pane iat iain ~| alias = 
ES 323,685 23 Manager Lynn Works, Lynn, Mass.; and Total (carried on the balance sheet at $1,362,294.62).. $2,750,313 79 : 
Stocks of manufact- *rancis R. Upton, general manager Harrison Se ge SE —— 
ld at PT na Hl song : J ° In addition to the above the company owns stocks of various other local companies 
anna” ass of a total par value of $3,713,717.03, which are carried on the balance sheet at a total 
local companies The law department is in charge of the yalue of $4,754.75 0 
(Schedules Band C). 2,723,498 17 _. general counsel whose assistants are Robert a 
aa soiaas es 46088 5 -P. Clapp, Boston, and Hinsdill Parsons, — mm ti 
pi cn A te Satine: Schenectady. ican, English, Canadian, German, French, interest from all over the world. The trans- 
* G t Edison Elect - $$ ‘ : F : 
nagneral ay, mason Geaera buuiebammenn *General Electric Company, Edison Electric Dutch, Spanish and Russian. There were lations and condensations are made espe- : 
Thomson-Houston Electric Company and Thomson- am | gn se comer te mn 41 daily and weekly papers, some of them cially for it by its regular editorial staff. t! 
ju: nm e c . : . 
Houser mee 18i for “C." patties Houston International Electric ompany. from the Japanese, Chinese, South African, The number is fully illustrated. a 
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April 11, 1894 
The Brand Conduit Railway System. 


\N INGENIOUS SCHEME IN COMPETITION FOR 
THAT $50,000 PRIZE. 


Mr. James Buchanan Brand, of Milwau- 


e, Wis., is the inventor of the conduit 


, 


ELECTRICAL REVIEW 


and the interior of the pipe. When this 
is done the blast pipe may be hermetically 
closed by the valve. Theadvantages claimed 
for this system are as follows: 


1. Efficiency, the conductors being kept 
absolutely dry and all liability of grounding 
or short-circuiting of the current absolutely 
avoided. 

















TELEPHONE NEWS AND 
COMMENT. 


New Berne, N. C., would like a telephone 
exchange at about $2 per month per sub- 
scriber. 
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iilway system illustrated herewith. Mr. 
L. Franklyn is the joint owner of the 
itents with Mr. Brand, and isin New York 
ity to exploit the system and incidently to 
»mpete for the Metropolitan Traction Com- 
iny’s $50,000 prize. 
The object of Mr. Brand’s invention is to 
rovide an underground conduit for electric 
iilway conductors of such construction 
iat the conductors will be effectually pro- 
cted from dampness, and from contact 
ith dirt or refuse which may find its way 
brough the slot in the casing, and for this 
urpose the conductors are wholly enclosed 
vithin an air-tight casing or covering, 
xtending from end to end of the conduit. 
. service rail consisting of sections insulated 
om each other and pivotally connected 
gether at their adjacent ends is provided, 
ie service rail being normally held out of 
ntact with the conductors, but adapted to 
> brought into electrical contact with the 
ynductors by means of the contact device 
irried on the car. 
By reference to the drawings it will be 
en that the plungers G G, which support 
e sections of the service rail, are provided 
their lower ends with contact shoes g g, 
lapted to engage with the conductor within 
e tute C, these plungers working through 
iffing boxes or other air-tight fittings in 
ie upper side of the tube, and being nor- 
ally held up out of contact by the springs 
J. As the contact device advances from 
ction to section of the service rail, the 
tions are successively depressed so as to 
ing the contact shoes on the plungers into 
ectrical engagement with the conductor, so 
to charge the sections of the service rail 
cessively. All of the sections, except the 
e with which the contact device upon the 
r engages, are, of course, ‘‘ dead.” 
The conductor or feeder D, within the 
pe C, is partially buried in an insulating 
mpound, so as to be effectually insulated 
m the metallic tube. In some instances, 
ds N N are arranged above the springs 
J, and around the upper ends of the 
ingers so as to deflect any dirt or water 
ich may enter through the slot in the top 
the main casing, while in other cases the 
phragm construction shown in Fig. 4 is 
d which serves at once as a spring and as 
hield to protect the working parts against 
t. By this construction the conductors 


Fic, 1.—THe Branp Conpvuit System. 


2. Durability, all of the parts being famil- 
iar and well-known constructions which 
have stood the test of prolonged service. 

3. Very little liability of the parts getting 
out of order, all of the parts being of the 
simplest possible construction. 
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Wooster, Ohio, is to have a new telephone 
exchange. A Cleveland company is going 
to build it. 

The New York and Eastern Telephone 
Company is asking for a telephone franchise 
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Frias. 2 To 8.—DeEtTAILs OF BRAND Conpu!IT System. 


4. Ease of repair in case of necessity, it 
being only necessary to unscrew and remove 
one of the stuffing boxes to gain access to 
any part of the pipe C, and thus to any point 
on the conductor. 


5. Perfect safety, from the fact that the 
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Fic. 9.—Srectrion SHowrnG Use or INSULATED WIRE FOR CONDUITS, 


or feeders are said to be kept absolutely dry 
and absolutely protected against accumula- 
tions of dirt, etc. 

By means of the valve-controlled blast 
pipe, when necessary, dry air may be forced 
through the pipe or tube containing the con- 
ductor so as to thoroughly dry the conductor 


contact being made and broken with the 
tube C, no sparking occurs in the outer 
casing, and hence all liability of explosions 
by gas is avoided. 


6. In case of necessity dry air may be 
forced through the tube C, soas to thoroughly 
po dhe out when the air pipe may be securely 
closed. 


in Brooklyn. The incorporators are Edwin 
M. Millard, W. J. Griffiths, James Ross and 
James R, Skinner. 


It is announced that the Harrison Tele- 
phone Company has contracted for 25,000 
telephones, to be delivered at rate of 1,000 
per week. These are for small exchanges, 
chiefly in the West. 

The long-distance line is to be extended to 
Fort Wayne and Indianapolis. It is only a 
question of a short time when St. Louis can 
converse in her low sweet Louisiana French 
tones with the Metropolis. 





The fact that all bills regulating telegraph 
and telephone charges introduced into the 
Iowa Legislature have been reported adversely 
from the committees to which they were 
referred is pretty good evidence that the 


175 


electrical lobby managed to get in a few of 
its persuasive shocks.—Omaha Bee. 


The House Committee on Patents has 
decided not to go into an investigation of the 
Bell telephone patents, as proposed ‘by a 
recent House resolution. This decision was 
reached after the receipt of a letter from the 
attorney-general, stating that the subject was 
being inquired into in court in the case of 
the United States against the Bell Telephone 
Company. For this reason the committee 
agreed that it was useless for them to take 
up the matter, 





The Mercantile Electric Company has 
been incorporated with capital of $5,000, 
headquarters at 120 Broadway, New York. 
The company is to establish a telephone ex- 
change for the bankers and brokers in that 
section of the city. The directors are 
Lyman Rhodes, who takes 20 shares of 
stock ; Henry A. Hurlbert, Henry 8. Ter- 
bell, Louis Fitzgerald, Thomas D. Jordan, 
William Giblin, all of New York, each of 
whom take five shares, and George W. 
Phillips, of Brooklyn, five shares. These 
are good names, and there is much interest 
in what they intend to do. 

The Cincinnati Zimes-Star of recent date 
published the following : 

A gentleman of this city, who thought 
the present time a good one to go into the 
telephone business, wrote a prominent elec- 
trical supply company in New York a few 
days ago asking information regarding the 
prospect of securing telephone rates, etc., 
and received a reply that rather dampened 
his ardor. The reply, in prt, was as fol- 
lows: ‘‘ It bas been our intention to furnish 
you with full information, illustrations, etc., 
of electric telephones which we propose to 
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Fig. 4.—SEcTION OF CONTACT 
MECHANISM. 





furnish after January 30. Unforeseen com- 
plications in patents have been called to our 
attention recently, and in justice to ourselves 
and the public we prefer to hold back the 
introduction of any telephonic apparatus 
that will in any way compromise us to our 
customers in infringement of patents, and 
consequently bring about costly litigation. 
* * * We caution the public against 
using magneto bells with automatic switches 
changed by the weight of a telephone re- 
ceiver; also, where the shunt of the generator 
armature is automatically cut out by turn- 
ing the crank that revolves the generator. 
These points are essential and are broadly 
covered by patents controlled by the Bell 
company. The make or use of same will 
doubtless cost an expensive litigation.” 


z lle 
Wanted—A Small Alternating Dynamo. 
To THe Epitor oF ELECTRICAL REVIEW : 

Would you kindly inform us where we 
can obtain the smallest alternating dynamo 
made for experimenting purposes? We 
wish an alternating current of sufficient 
strength to drive one one-eighth horse-power 
alternating motor. Yours truly, 

AUTOMATON PIANO COMPANY, 
31 Tenth Avenue. 
New York, March 31. 


Know What They Want. 


Rapid transit is assured in Hartford. We 
shall never have it here while we rely on 
four quarts of oats and the listless, careless, 
half-drag-along of the horse railroad. If it 
is the trolley system or nothing here, better 
try the trolley than remain kind of antedi- 
luvians in the drag-along kind of get-up- 
there.— Middletown, Conn., Press. 





















Published at 13 Park Row, 


P. O. Box 2839. NEW YORK. 








EDITOR! OWARLES W. PRICE. 


ASSOCIATE EDITOR: 
STEPHEN L. COLES. 








REGISTERED CABLE ADDRESS: 
“ ELECTVIEW,” NEW YORK. 





1646 “CORTLANDT,” TELEPHONE CALL. 


Case Engine Co., The J. T., steam engines.. viii 
iii 


Clark Electric Co., arc lighting.............. iv 
Clonbrock Steam Boiler Works.............. iii 
Correspondence School of Electricity....... 182 
Correspondence School of Mechanics........ 182 
Day-Moberg Electric Co............ssesseees xiii 
DOS Gov ccccscvccccocensocceccoccosece ces v 
Edson, Jarvis B., recording and alarm 
GOED . ccccccccvcccccccccccsccccccccccccccce xi 
Electric Construction and Supply Co........ vii 
Electrical and Mechanical Engineering and 
NN i oo eica de vent sctecetecscvense 182 


Electric Storage Battery Co., accumulators. xiii 
Empire China Works, porcelain specialties, iv 








BOSTON OFFICE: 
H. G. TUCKERMAN, Room 29, 620 Atlantic Ave. 


CHICAGO OFFICE: 
FRED. De LAND, 436 ‘‘ The Rookery.” 


WASHINGTON OFFICE: 
GEO. C. MAYNARD, 800 H St., N. W. 


ADVERTISING DEPARTMENT, 
H. T. RICHARDS, Manager. 














SUBSCRIPTION TO THE 
ELECTRICAL REVIEW. 





One Year, United States and Canada, - $3.00 
One Year, Foreign Countries, - - 5.00 
Single Copy, - - - - - -  .10 








NEW YORK, APRIL 11, 1894. 











CONTENTS. PAGE 
Views, News and ama nénendbeeeedeeeoeeens 171 
DN Be I IR as. oe cercccnesecesevcscesss 171 
The New England Gasincsting Company....... 171 
— = Rapers of the General Electric 
DOMEPERT . 000 scccee-coccccccccceccvcscvsevccece = 
Electric Raliwaya SNIP CRARS Tena Kereneenssoutndes 
Ww on-Arcing Railway Lighting * 
ay ES - EeEe 
An Improved Universal Cutter and Tool Grinder a 
The Brand Conduit Railway System..... ....... 
Telephone News and Comment..........s..esees i" 
Wanted--A Small Camnating Dynamo .. ..... 175 
Know What The ant oo B 
The Trolley on a 
Telephone Rates 17 
Dr. D’Arsonval’s ve mannenie - Electric 
Physiolo; 17 


eee ee eee eee eee er) 


Our CRICRSO TAR ec ccc 2. csccceccccsccoses 17 
= ae News nae { Electrical Stock Market pd 
OTBODR) . cc cc cc csccccccccoccceccccsccccececcccoce 
Southern Electric shes of Baltimore...... i 
be tg 3 BI Fe Dicecccececcscsesccececcves 1 
Notions of Electricity.................000+ 
The re r Electric Sieh Station 
— = oltz MERGED. oo crccvccegeses coccccese 78 
he ffices of the ya Electric Company... 178 
Electrical Gambling Devices.......... 178 
Hysterical Blindmess..........-..cccccccscccsecs 179 
Telephone v1" in Engl 6 
Armington ims Engine Company. . 
An Im mys Clutch for Arc Lamps.. 
Short Electric Railway Company..... ~ 
Electric Si ct Ghivucdevedsesss vosceoeses 
An Enjoya le Oxcasion 
The Wyckoff Pipe Com 
A General Electric Hau 
Electric Wire Perils 
Kindred Interests 








Pee een eee eene 











INDEX OF ADVERTISERS. 


COVER PAGES. "PAGE 
Abendroth & Root Mfg. Co........cseeceeees xvi 
American Electrical Works, insulated wire. i 
Ansonia Brass & Copper Co., wire........... xvi 
Baker & Co., platinum..... dndetieaiouedeue i 
Beacon Vacuum Pump and Electrical Co... i, ii 
Bunnell & Co., J. H... soo i 
Campbell Electrical Supply ‘Co., insulating 


eee errr rrr ry 


CEP... ccccree Corcceccccecccoccoccccccees i 
Day’s Kerite, insulated wire...........++ i 
Eastern Electric Cable Co., insulated wire. . xvi 
Eddy Electric Mfg. Co., motors...........05 i 

i 





Globe Iron Roofing and Corrugati Z00..... 
Goubert Manufacturing Co., Stratton sepa- 
FOCOEB . cc cccccccsccccccccs eeeccceccccccccece xvi 
Hampson & Co., E. P., engines.....0...+6665 Xvi 
Holtzer-Cabot Electric Co....... eeccesoccoce xvi 
McKenney & Waterbury..........scescseees i 
National India Rubber Co............ sesse- i 
Okonite Co., insulated Wite....0+e..0c0cc.ccc i, xvi 
Perkins Electric Switch Mfg. Co.........++++ i 
Royal Arc Electric Co.......cccsccscccseces i 
Stirling Co., boilers.........csecssece enkeiaiee xvi 
Underwood, Frank H...........++ Oveeceee eco | 
Weston Engine Co., engines ....... .......- i 
INSIDE PAGES. 
American Bell Telephone Co.... ........... iv 
American Carbon Co., carbons...........+++ Vili 
Berlin Iron Bridge Co., iron roofs and build- 
INAS. covccccccscccccscvcccocccccescecccccces xiv 


Bishop Gutta Percha Oo., insulated wire... xiii 
Brixey, W. R., wire and cables............... Vii 
Brush Electric Co.......... « evcceeccece coos Wi 
Bryant Electric Co.....0...scecscccsesseccess V 

Buckeye Electric Co., incandescent lampe.. viii 
Buckeye Engine Co., engines........ssee+e+» Viii 
Butler Hard Rubber Co., battery cells....... xi 








Equitable Life Assurance Society........... xi 
Falls Rivet & Machine Co., friction clutches xiii 
Faraday Carbon Co., carbons.........+++++: iii 
Fidelity Carbon Manufacturing Co.,carbons iv 
Garvin Machine Co.....cccccocsesccccccccecs xi 
G PEEP COs ccccices. cosseseseseveess xiy 
General Electric, Launch Co., electric 
TROND. coccccecccveccccscoosecccccccecese 182 
General Incandescent Arc, Light Co., arc 
BREEDS... occccccccccccccccece Cceccvocveoccoee v 
Gooch, Chas, J., patemts.........cescseceees x 
Greeley & Co., The E. S........-seseseeeeeee v 
Harrisburg Foundry & Machine Works, 
GREE. 0. cc cccccvcvcccosesescovccossccssccs vi 
Harrison International Telephone Co....... iv 
Hathaway Office Building...... ...+-.ssse08 xi 
Helios Electric Co., arc lamps.........+++0++ vi 
Hill Electric Co., W. S...ccccccccccsescecccee iii 
Hornberger Mfg. Co.... ..++ ..- vii 
Hulbert Fence and Wire Co iv 
Johns Mfg. Co., H. W., vulcabeston......+++ iii 
Leffel & Co., James, water wheels.........- v 
Lehigh Valley Creosoting Co., creosoted 
WAMADEP, oc cccccccceccccccccccccccececcs a 
Leonard & Co., H. Ward.....ssece.s+ seecee 182 
Marshall, Wm., condensers. .......+...-+.++- iv 
Metropolitan Electric Co., general elec- 
trical supplicS....cccesseescecrecccseereess ix 
Moore, Alfred F., wire........+.+ Oteccens coos Wil 
Morris, Tasker & Co......ccccccscccccesseces Vv 
National Pipe Bending .Co., feed-water 
BOE vvccvcccseeseesess coesevecesesce ee 182 
New Jersey Lamp & Bronze Works, electric 
ON Gas AXLUTES....0ccccccccccccccccccececs xiii 
New York Belting and Packing Co., rubber 
DERRB.. cccccccccccccccsscccovccsoceccccceces iv 
New York Insulated Wire Co., wires and 
CRRIEB. ccccesse cocccvcccscccsevecccces -esee xiii 
New York & Ohio Co., incandescent lamps. viii 
Ostrander & Co., W. R., supplies.....+...++» vi 
Pettingell-Andrews Co........c.ceeeseceveees Vv 
Phoenix Glass Co., globeS........+0++ses00005 v 
Photo-Engraving Co., engravings.......++.. iv 
Pope, Read & Rogers....++ .-ceceececeseeese 182 
Queen & Co., electrical instruments. ........ iii 
Ridlon & Co., Frank, general machinery.... vi 
BN, Bis is BE GOB vedic iicccccdesecseccecs x 
Robinson & Orr, steel rails.......sssseeeee0s vi 
Rosenthal, Dr. R.S., Correspondence School. x 
Royce & Marean, electrical supplies......... vi 
Siemens & Halske Electric Co.........+.++0+ Vv 
REG, OC. FF... cececee. cee videscssmaees vi 
Standard Paint Co....ccccccccccecccccvececce viii 
Stanley Electric Mfg. Co., transformers..... xi 
Western Electric Co., supplies.........++++5 . 
Western Telephone Construction Co....... iv 


Westinghouse Electric & Manufacturing Co. vii 
Weston Electrical Instrument Co., measur- 


ing instruments. .......++00--2esssceeeeeees viii 
White Dental Mfg. Co., acid gravity battery xii 
Wilson, Fremont, electrician.........+ese00* 182 
Wyckoff Pipe Co., inC.......sccceeeeceeeceee viii 








The trolley has arrived in New York city. 





The education of an electrical engineer 
must be compared to a mathematical equa- 
tion—the practical side must equal the 
electrical side or the balance will be 
destroyed. 





Here is a scintillating gem from the Pitts- 
burgh Dispatch: 

Electrical illumination was made practical 
by the evolution of the dynamos from Fara- 
day’s discovery that it was possible to pro- 
duce electricity from a magnet. 





“I am pleased to forward payment for the 
current year’s subscription to the dest elec- 
trical paper published.” Thus writes Chas. 
F. Wilson, of Ottawa, Ill., with proper 
emphasis. The news in the ELECTRICAL 
REVIEW is up to date and complete. 








We were in error in stating the other day 
that there were no new electrical papers— 
at least fortwo weeks. The Hilectric Shock 
is to be published semi-occasionally at Minne- 
apolis, Minn., by John L, Cassidy, of the 
Western Union Telegraph Company, who 
has engaged a large staff of humorists. It 
is printed on a hektograph, contains some 
jokes, but no advertisements. 
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THE TROLLEY ON MANHATTAN 
ISLAND. 

It will be remembered that Christmas, 
18938, fell on Monday. On Saturday mid- 
night, Christmas Eve, the Union Railway 
Company began to lay a double track on 
135th street, west from Eighth avenue, in 
New York city. Work was continued 
during Sunday and until Monday midnight, 
when the tracks were practically finished. 
During this time the courts were closed and 
angry property owners, who thought they 
were being injured, could institute no legal 
proceedings to stop the work. The tracks 
were there and have been there ever since, 
possession being nine points of the law. 

Last Saturday it was admitted by Neftel, 
O’Connor & Company, of New York, that 
they had secured the contract for the over- 
head trolley construction on this 135th street 
branch, a little over a mile long, extending 
from Eighth avenue along 135th street to 
Madison avenue over the bridge and con- 
necting at 138th street with the existing 
lines of the Union Railway Company run, 
ning into the annexed district. This gives 
the Union Railway Company direct connec- 
tions with which to handle an immense 
passenger traffic from the Battery to Mt. 
Morris Park. Their system already connects 
with the Third avenue elevated road at 
129th street. Thus they can draw traffic 
from both the east and west side of the 
island. It is safe to say that the 135th 
street trolley branch will be the most impor- 
tant and valuable mile of street railway in 
New York city. 

The overhead construction is to be pushed 
rapidly forward to completion ; in fact, it 
was announced on Saturday that work 
would be commenced on Monday. If no 
legal process prevents the completion of the 
work, trolley cars will be running on 135th 
street on June 1. 

Although this may be regarded as the real 
initiation of New York city to rapid transit 
by trolley, it is improbable that overhead 
lines will ever be constructed very far down 
town, Within six months we believe a 
practicable conduit electric system will be 
developed, owing to the incentive offered 
by the Metropolitan Traction Company in 
its $50,000 prize. A conduit road is the 
required method of transit in the lower 
part of New York city, while the trolley 


will answer every purpose in the thinly 
settled portions of the town. 





TELEPHONE RATES. 


The telephone rates charged in foreign 
countries are given on another page. While 
these are less than the rates in this country, 
which vary from $36 to $240 per annum, 
there are many reasons why this should be 
so without reflecting on the companies of 
this country. In several of the European 
countries the telephone service is handled by 
the governments, there are no royalty ex- 
penses, and the cost of construction and 
maintenance are much less than here. Still, 
we think there will be an overhauling of 
rates in this country which will result in a 
reduction, but the company that expects to 
furnish first-class service here at a greatly 
reduced rate and be able to satisfy its stock- 
holders would do well to figure on several 
things—particularly the cost of rights of way 
and maintenance. There are certain fields 
for the telephone at present almost unoc- 
cupied—such as exchanges in small towns 
and speaking tube systems—and these, if 
properly cultivated, will bring good returns. 

The ELEcTRICAL REVIEW Will, as hereto- 
fore, keep its readers infurmed without bias 
or prejudice. 
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DR. DARSONVAL’S EXPERIMENTS 
IN ELECTRIC PHYSIOLOGY. 

A very interesting article appeared recently 
in La Nature, by M. Guillaume, in which 
the possibilities of high frequency oscilla- 
tious were touched upon, and some pbysio- 
logical effects were noted. The apparatus 
for the conduction of these experiments 
were devised by Dr. D’Arsonval and is much 
simpler in construction than the well-known 
devices of Mr. Tesla; they are less powerful 
and have the advantage of being within the 
reach of all moderately equipped laboratories. 
Dr,,D’Arsonval’s first researches were made 
some time ago and the question of the 
physiological action of currents of all fre- 
quencies was considered in France before 
Mr. Tesla’s first publications in America. 

For the production of high frequency 
currents, Dr. D’Arsonval used a principal 
similar to that employed by Dr. Lodge in 
his experiments on lightning conductors. 
A Rubmkorff coil serves to charge through 
their inner armatures two Leyden jars con- 
nected in cascade; the discharge which is 
produced between the opposite balls is 
oscillatory; the potential of the external 
armatures varies with the same frequency, 
but the current in a wire which connects 
them varies more suddenly than in the cir- 
cuit containing the spark. If we connect 
the external coatings by a bobbin consisting 
of 10 spirals of thick copper wire there will 
be a short circuiting for an ordirary current, 
and we should only keep up a difference of 
potential of a few volts between the atma- 
tures by sending into the wire a current 
sufficient to volatilize it instantly. 

The resulting action is a combination of 
resistance and induction and has been 
termed impedance. 

The physiological effects of these currents 
are peculiar. Dr. D’Arsonval’s experiments 


have shown that the neuro muscular 
phenomena increase in intensity with the 


frequency up to 3,000 alternations per sec- 
ond, remiain to all intents stationary up to 
5,000 alternations, and then decrease, and 
soon cease altogether. 

Figs.‘1 and 2, on the first page of the 
ELEcTRICAL Review, show some of the 
effects produced by this current. In no 
case, however, is the individual seriously 
affected by the passage of the electricity. 
Its action is entirely superficial and further 
experiments go to show that there is a pow- 
erful force at work tending to dilate the ves- 
sels, 

These physiological effects are certainly 
very mysterious. In this line of experi- 
menting the methods are created and work 
should now be started. 





The electrical field seems to be waking up. 
The record of new business recently secured 
by the New England Engineering Company, 
mentioned on another page, is convincing 
evidence in this direction. 





The Brand conduit system, illustrated and 
described on another page, is one of the 
latest competitors for the Metropolitan Trac- 
tion Company’s $50,000 prize. It appears 
to be a system of simplicity and certainly of 
sufficient merit to warrant serious attention. 








A Chicago merchant has all applicants 
for clerkships hold conversations over the 
telephone, and forms his opinion of their 
availability from their answers. He main- 
tains that the day is rapidly approaching 
when three-fourths of all business will be 
transacted by telephone, and a clerk who is 
careless or indifferent in replying to inquiries 
will drive customers away. He is about 
right in his opinion. 
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CORRESPONDENEE. 


OUR CHICAGO LETTER. 


Mr. Chas. S. McCoy is interested in a pro- 
posed electric road to connect Englewood 

and Blue Island avenue. 

Mr. C. E. Bonnell, of Cragin, Ill., is send- 
ing out his convenient desk calendar pad for 
the second quarter of 1894. 

The Wright & Adams Company, 326 North 
Fourth street, Quincy, Ill., is building 

ngines for driving electrical machinery. 

The Gilbert Electrical Bureau, Ashland 
block, Chicago, make a specialty of preparing 
formulas for oxidizing, metal finishing, etc. 

The Electric Boat Company, 1223 Masonic 

emple, is supplying a portable equipment 

r propelling light canoes and row boats, 
consisting of motor, battery and screw. 

The Co-Operative Electric Light Company, 

61 North State street, Chicago, was cen- 

ured by the coroner’s jury for not properly 

sulating its circuits, and thus indirectly 

using the death of Frank Chambers, a 

borer employed in removing ashes. 

Train Lighting.—The Biddle system of car 

ghting is being tested on the Chicago, Mil- 

aukee and St. Paul railway lines. The 

ynamo is geared to the axleina ratio of 
to 1, the current passing to accumulators 
om which the lamps in circuit are supplied. 

Mr. W. M. Thompson, the president and 

eneral manager of the newly organized 

oux City Engine and Iron Works, Sioux 
ity, Iowa, reports the booking of a fair 

nount of business, and the prospect of a 

ecided increase within ashort period. A 

ress dispatch states that 200 men are at 

ork, 

The Department Store.—It is reported that 

well-known journal is considering the 
dvisability of opening a so-called depart- 
ment store in which all lines of supplies wil) 

e handled. There will also be an engineer- 
ig staff attached to each department. Sub- 
cribers to the journal may purchase sup- 
lies at five per cent, above cost and engineer- 
ng estimates will be furnished at bare cost 
specially in the line of street railways. 

The International Telephone Construction 
Company has been incorporated for the pur- 

ose of building telephone exchanges for 

he Harrison company, which proposes to 
evolutionize the telephone business. For 
nstance, in the city of Buffalo subscribers 

ill be charged by the Harrison company 

ut $36 yearly, and the city but $12 yearly 

jt phones, Eventually they expect to sup. 
ply telephonic communication in Chicago 
or $48 yearly. The present rate is $125. 

The Trolley in Chicago.—Over the veto of 
Mayor Hopkins the city council has passed 
an ordinance granting the south side lines 

he right to operate with the overhead trol- 
ley system. This includes the Sixty-third 
treet line and cross-town liues. Complete 
netallic circuits independent of the rails 
must be used, and the city is allowed to use 
he poles to string its wires thereon and sus 
end lamps therefrom, provided such action 
oes not interfere with the railway service. 

Economy in Operation.—A street railway 

ircular explains the economy that may be 
fected by careful use of material. There 
ire 80 motor men. If each man wastes three 
cents a day in oil or carbon brushes, or 

ipers, it means the loss of $36 monthly to 
he company, and a gradually extending loss 
1 other directions. There are 40 con- 
uctors. To miss the collection of but-two 
nickles a day means a loss to the company 
of $240 monthly. Yet a nickel in itself is 
but a trifle, 

Mr. E. J. Spencer has opened offices in the 
Security Building, St. Louis, Mo., as a con- 
sulting and contracting electrical and me- 
chanical engineer, as outlined in these pages 
last December. Lieut. Spencer resigned his 
commission after nearly nine years’ service 
in the corps of engineers of the United 
States army, was engaged on special engi- 
neering work for three years at the factories 


of the Thomson-Houston Company, at Lynn, 

Mass., and had entire charge of the installa- 

tion, maintenance and removal of the ex- 

hibit of the General Electric Company at 

the World’s Fair, F, De L. 
Chicago, April 7. 
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Wall Street News and Electrical Stock 
Market. 


The course of the Wall street market for 
stocks and bonds has been upward during 
the week. The causes which bave con- 
tributed to this movement is a satisfaction 
over the squelching of the silver fallacy and 
an improved foreign demand for our securi- 
ties. 

Western Union led a comparatively quiet 
week, fluctuating between 8334 and 8514. 
It showed strength toward the close. The 
collateral trust 5s sold at 106 to 106%. 
This is an advance of about a point, due to 
an investment demand which exists at the 
present time for all first-class bonds. 

Edison Electric Illuminating on limited 
transactions sold up from 99 to 104. The 
bonds advanced from 105 to 10714. They 
were comparatively active. It is said that 
the earnings for the quarter ending March 
31 are the largest in the history of that com- 
pany for the quarter. The regular quarterly 
dividend of 14¢ per cent. will be declared 
next week. 

Of the inactive stocks North American 
sold between 5 and 53g. Commercial Cable 
was bid 185, which is an advance in the bid 
price during the mcnth of March of 18 points. 
Postal Telegraph was bid 63 and held at 65. 

On the Boston Exchange, Bell Telephone 
opened the week at 186 and was sold up to 
188. Erie Telephone was strong at 443, to 
441446. New England Telephone’s market 
~vas restricted on limited sales: at 5414. 
Westinghouse first preferred was bid 50 and 
held at 5044. The Assenting certificates 
were bid 324 and held at 33. 

Fort Wayne Electric showed some weak- 
ness, the as ing price having dropped from 
416 to 334. This was due to the statement 
in the annual report of General Electric to 
the effect that its comparatively heavy hold- 
ings had been marked down Lo a valuation 
of $1 per share. 

ANNUAL REPORT GENERAL ELECTRIC. 

The electrical-financial world’s attention 
was absorbed this week by the publication 
of the second annual report of the General 
Electric Company. This report was not a 
surprise to well informed parties, and the 
action of the stock market, after it became 
known, indicated that it had been quite fully 
discounted. The quotation on Monday was 
4214; on Wednesday it touched 3834, and 
to-day had rallied to 4114. The preferred 
stock sold off from 78 to 68. The bonds 
strengthened instead of weakening, the ad- 
vance being from 83 to 864¢. 

There has been expressed a great diversity 
of opinion on this report and so wide had 
been this opinion that any intelligent 
reflection of the same is impossible. The 
report is published entire in another column. 
The reader may judge for himself as to its 
bearing on the valuation of the stock. In 
my opinion the report does not afford a 
legitimate text for the bears. The company 
in its statement has marked off a great 
many stocks of subsidiary companies which 
it holds as of no value. Well-informed Wall 
street men believe, however, that in the next 
year or two these companies will become 
profit-bearing eg serene Whatever may be 
the status of the company now, it has in its 
favor the important fact that the manage- 
ment seems to, have realized the rights of 
security holders to a reasonable amount of 
information regarding their property. 

The report has been severely criticised for 
not giving a comparative balance sheet. 
carefully compiled showing of this kind is 
given below: 


LIABILITIES, JANUARY 31. 











1894 1893 
Common stock.... $30,459,700 $40,426,900 
Preferred stock.........+++ 4,251,900 4,236,900 
Debenture bonds........+++ 10,000,000 10,000,000 
MOrt@ages.......0cc00. secces a =—tiéte ges 
Accrued interest..... ...... 38,333 83,333 
Notes and receipts payable. 1,067,425 4,554,347 
Sundry credits. .......+++++ SBD lec ccccce 
Dividends unpaid.........+5  «--+e+0s 608,588 
BUPPlaS..ccccccsecccccccccs  cecvee « 1,024,954 
ee $45,928,449 $50,934,973 
ASSETS. 
Patents, franchise and man- 
ufacturing plants........ $12,100,898 $18,262,060 
Real Ostate....cccceee: cove 823,685 298,7 


Stock of manufact’gcom’y. 2,767,470 2,814,586 
Stocks and bonds of local 








it is seen 
that current liabilities have been reduced 


Examining this balance sheet 





$4,055,571, as compared with a year 80, 
and ‘‘ profit and loss” has been reduced by 
$13,479,921. The reduction in the total of 
assets and liabilities is $5,006,524. Capital 
is impaired to the extent of the debit to profit 
and loss, viz., $12,454,967. The loss during 
the year is represented as to depreciation of 
patents, tranchises, etc., and the manufact- 
uring plant by $6,161,667 ; as to stocks and 
bonds of all kinds by $6,486,874 ; as to cash 
in hand by $3,279,890 ; as to ‘‘notes and 
accounts receivable” by $3,296,670, and as 
to ‘‘work in progress” by $1,009,639, a 
total of $20,244,740. These items show 
where the money has been lost, or written 
off where value has been non-existent. 
Against them may be set a reduction in 
liabilities of $8,981,570; an increase in 
inventory values of $2,758,290, and an 
increase in ‘‘ real estate” of $24,959, a total 


of $6,764,819. The balance is the loss 
on the year’s operation as shown above, 
$13,479,921. Ban. 


New York, April 7. 


PERSONAL. 


Mr. Henry B. Cram, of the Bernstein 
Electric Company, Boston, was in New 
York last week. 

Mr. H. L. Shippy, manager of the New 
York office of the John A. Roebling’s Sons 
Company, sailed for Europe last Saturday 
on the ‘‘Lucania.” 

Mr. George A. McKinlock, president of 
the Central Electric Company, Chicago, has 
gone to Old Point Comfort, Va., for a 
couple of weeks’ rest and recreation. 

Mr. Wm. Lee Church, of Westinghouse, 
Church, Kerr & Company, is convalescing 
from a severe attack of grip and will leave for 
the Bahamas to recuperate his health. 

Mr. Samuel Insull, of Chicago, Prof. H. 8. 
Carhart, of Ann Arbor, Mich., and F. 
Jaynes, of San Francisco, have been elected 
members of the Institution of Electrical 
Engineers, London. 

Mr. Fred W. Royce, of Washington, 
D. C.,; was hobnobbing with New York 
friends last week. Mr. Royce is much im- 
proved in health, a fact that will make glad 
an immense throng of friends. 

Reuben T. Robinson, formerly of Olney- 
ville, R. I., well known in electric lighting 
circles, is now with the Powhattan Mills at 
Norfolk, Va. Mr. Robinson was recently a 
visitorto New York and made the REVIEW 
Office a pleasant call. 

Mr. J. W., Godfrey, of the New York 
Insulated Wire Company, has just returned 
to New York after an extended business 
trip through the South, Southwest and far 
West, during which he visited the Midwinter 
Fair at San Francisco. 

Mr. T. W. Sprague, of the Boston office 
of Westinghouse, Church, Kerr & Com- 
pany, has returned from a business trip 
through the South. Mr. Sprague was in 
Columbia, S. C., during the recent trouble 
there and witnessed some exciting incidents. 

Mr. W. H. Hodgins has been elected 
secretary of the Oxonite Company, Limited 
—a deserved recognition of the services of a 
faithful and capable official. Mr. Hodgins 
has been connected with the financial staff 
of the company for a series of years and is 
in every way worthy of this honorable 
promotion. 

Dr. J. Mount Bleyer, of New York city, 
with whose contributions on electro-thera- 
peutics the readers of the ELECTRICAL 
REVIEW are familiar, has just been made a 
Fellow of the Royal Academy of Medicine, 
of Naples, and has received an order from 
the Italian government, for his important 
communication to the International Roman 
Congress of Medicine and Surgery. 











Southern Electric Company, of 
Baltimore. 

The question of the final ratification of the 
sale of the Southern Electric Company to 
J. Frank Morrison for $25,000 came up 
before Judge Dennis at Baltimore last week. 
The sale was made by M. N. Packard, 
trustee. It is favored by creditors repre- 
senting $77,000 of the company’s indebted- 
ness, and is opposed by creditors represent- 
ing $2,900. 

There are nearly 200 creditors altogether. 
After counsel had expressed their views, 
Judge Dennis took the testimony to read 
and adjourned the hearing. 
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ELECTRIC LIGHT FLASHES. 

Belair, Md., is to have an electric light 
plant. 

The Edison Electric Illuminating Com- 
pany, at Tiffin, U., is erecting a smokegtack 
120 feet high. 

City Electrician Dow, of Detroit, has 
figured that the cost of public electric light- 
ing will be about $100 per year per light. 

Among the cities which have recently 
adopted electric lighting for streets are 
Freeland, Pa.; Knox, Me.; Midland, Mich.; 
Thomasville, Ga., and Janesville, Wis. 

Mr. Uriah H. Wieand having resigned as 
superintendent of the Allentown, Pa., Elec- 
tric Light and Power Company, Mr. F. 
Drake, of Pittsburgh, was last week appointed 
his successor. 

A curious proposal has recently been made 
with regard to the prospective electric light- 
ing of St. Olave’sin England. It has been 
suggested that, in the event of no land site 
being available for the generating plant, it 
should be placed on a barge moored on the 
river Thames. 

Prince Bismarck has made arrangements 
with a Hamburg firm of electricians for 
lighting his Friedrichsruhe palace by elec- 
tricity. The power for the installation will 
be generated in a saw-mill on the neighboring 
estate of Sachsenwalde, which is in the 
immediate vicinity of the palace. 


The Goodell Company, of Antrim, N. H., 
has purchased the water privilege on the 
Contoocook River at Bennington village that 
has been owned by Starrett Brothers, of 
Greenfield, and will establish there an 
electric light plant with a dynamo for both 
light and motive power for the accommoda- 
tion of Antrim as well as Bennington and 
vicinity. 

The Taftville cotton mills, just above 
Norwich, Conn., will soon be run entirely 
by electricity. A few days ago two-thirds 
of the mills began operations with electric 
power. It is generated from water-power at 


Baltic, near by. Preparations are being 
completed for the substitution of this power 
throughout the plant. The Taftville mills 
employ 1,600 hands, and are the third largest 
in New England. 


The sub-committee of the Electrical Com- 
mitiee, to which was referred the question of 
the establishment of an electric light plant 
by the city of Philadelphia, presented 
recently a long report to the general com- 


mittee, recommending that the Dill be 
reported to councils with a negative recom- 
mendation. A resolution was thereupon 
adopted to discharge the committee from the 
further consideration of the subject, 








Early Notions of Electricity. 

In the beatification of Scriblerus, as 
described in Cambridge’s poem, electric 
fires are referred to, as is M. Bose’s treatise 
‘*De Electricitate Inflammante et Beatifi- 
cante,” says the London Electrical Engineer, 
The action ‘of beatification of Scriblerus 
seems to have consisted in ‘‘ charging” him 
by means of a static machine. It reads: 


And now the glass by strong attrition urg'd, 
First the foul atmosphere around him purg’d ; 
Then at the hero's feet 
e ray— 

iden beams ascending now embrac’d 
Th’ illustrious sage, and circle round bis waist ; 
Now fixt, and by increas’d effluvia fed, 
Diffused a glory from his awful head. 
Thus as he darts around electric fire, 
To vocal hymns they tune the sounding lyre ; 
His high achievements in their songs relate, 
And hail him monarch of the hermetic state. 


Who was Bose, or Bossius, as Cambridge 
calls him ? 


The West End Street Railway Company, 
of Boston, is revising its time-tables and 
shortening the time between various points 
on some routes. 








The trolley system is to be putin by the 
Street Railway Company of Middletown, 
Conn., the city council having voted nine to 
five in favor of the change. 








The Buckeye Electric Company, of Cleve- 
land, Ohio, are making an anchored filament 
railway lamp which is manufactured espe- 
cially for electric railway service and not 
simply assorted from regular stock. They 
are uniform in current as well as voltage, 
burn brilliantly and give long life, 
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The Rochester Electric Light Station. 

At a recent meeting of the American 
Society of Civil Engineers in New York, 
Mr. Robert Cartwright read a paper de- 
scriptive of the station of the Citizens’ Light 
and Power Company, of Rochester, N. Y. 
The following is an abstract of interest to all 
electric light men : 

The consolidation of three gas companies 
and of three electric companies at Rochester, 
N. Y., into. one organization, known as the 
Rochester Gas and Electric Company, was 
effected in 1892. After this consolidation 
some of the stockholders in the different 
companies organized an independent com- 
pany, whose plant was designed and con- 
structed by the writer, and is in operation, 
supplying electricity for light and power. 
The equipment is of the latest and most 
improved machinery under the Westing- 
house system. 

The Genesee River rups nearly centrally 
through the city of Rochester, and has a fall 
within the city limits of about 257 feet, in a 
succession of three falls and rapids. The 
water is used four times over before it 
reaches the level of Lake Ontario. The flow 
since the country has been cleared of timber 
is much more irregular than formerly, and 
measures are now being taken to store the 
water in times of excess of flow by damming 
it back in the ravine to the south of Mount 
Morris. The State of New York has the 
first right in the water of the Genesee for 
feeding the Erie canal, and in times of 
drought the quantity reaching the city is 
only 4,000 cubic feet per minute and becomes 
practically useless for the many industries 
dependent upon it. By impounding the 
water it is contemplated that a constant 
power of 30,000 horse-power per day may 
be realized. 

The fact of water storage in the near 
future being a possibility was considered by 
the writer in designing the power station so 
that advantage may be taken of it without 
unnecessary Change or expense. 

‘The site of the power station is on Brown’s 
race, at the foot of Factory street, and was 
once occupied by the Jefferson and Clinton 
flouring mills, which were destroyed by fire 
under very peculiar circumstances. 

A main sewer traversed the whole length 
of the Jefferson lot, from Mill street to the 
Genesee River, and was tunneled through 
the rock some 20 feet under the bottom of 
Brown’s race. The lower portion was built 
on the rock slope and covered with earth. 
On December 21, 1887, the Municipal Gas 
Company, whose property is on the said 
sewer about 8,500 feet distant, was being 
supplied with naphtha forced through an 
underground pipe by pumps toa tauk at 
the gas works. A short time prior to the 
delivery of the last large supply of naphtha, 
the connecting pipe was broken in the center 
of a rock excavation near the main sewer, 
and about 15,000 gallons of naphtha were 
pumped into the sewer, instead of being 
delivered into the tank. The naphtha 
flowed through the sewer, charging it with 
vapor. By some means fire was communi- 
cated to it, causing an explosion which blew 
up the Jefferson mills, as well as many of 
the manholes along the sewer, causing a 
total destruction of the Jefferson mills and 
the Hinds’ mill, and the loss of five lives. 

After due consideration, the whole station 
was placed below the site of the mill, on 
what was considered almost useless land. 
Work was begun November 28, 1892. As 
the discharge from the sewer was continu- 
ous, and had to be maintained while the 
work was going on, the first step was to 
direct the sewage water into a pond near by, 
by a wooden trough. A coffer-dam was 
placed at the river end to shut off the river 
water. The water was kept down by steam 
pumps, so that the rock at the lower end 
was bared, and from this the masonary of 
the side walls of tail race was commenced 
and carried up to six feet above low water- 
mark. Anarch of seven and one half feet 
internal radius was thrown across the top, 
and the rock in the center was excavated 
two feet below the water-mark. This form 
of construction was carried on for 165 feet 
from the river face of the tail race, and was 
done in opea cut, the old sewer being removed 
as work progressed. At this point the 
arch was made semi-circular, with internal 
radius of six and one-half feet, so as to better 
support the superincumbent weight of the 
steam boilers that were to be placed 
directly over it, The circular form was 
carried 95 feet, making the tail race proper 
260 feet long. At this point the wheel pit 
commenced. The pit is 64 feet long and on 
the wheel floor is 14 feet wide in the clear. 
The wheels are supported on double 16 inch 
beams, resting in the recesses in the rock 
attheend. The pit is lined with 12 inches 
of brick-work, and the wheel floor is laid 
with two inch planks, and upon this, at right 
angles to the planks, is laid one and one-half 
inch planed and matched hard maple floor- 
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ing, with a layer of asbestos flooring paper 
between the two. This was done to cut off 
any possible odor arising from the sewer. 

All the masonry was laid in Portland 
cement. The work was prosecuted continu- 
ously, excepting Sundays, during the whole 
Winter of 1892-93, the temperature being 
sometimes six degrees below zero Fahren- 
heit. All the mortar was salted, to prevent 
freezing. The foundations were all upon 
the rock, with the exception of one short 
space. The tail race, wheel pit and founda- 
tion of boiler house were completed, and tne 
sewage turned into the wheel pit on March 
8, 1893. 

Ono March 16 the brick work of buildings 
and chimney was commenced. The walls 
of the boiler house and chimney were laid in 
quick-lime mortar, but all the other work ia 
cement mortar. In laying the wall an 
inside and outside course of the wall was 
laid two bricks high, the center was then 
filled with grout, and the previously wetted 
bricks placedin it. Headers were introduced 
every seven courses, and alternated on the 
inside and outside of the walls. 

The walls of the main building are 59 feet 
high from foundation to eaves, The power 
room is 24 feet high and line shaft-room 
11 feet high. Up to this point the walls 
are two feet thick. At the floor of the 
dynamo room the floor is reduced to 20 
inches thick and reinforced on the inside 
with four inch pilasters: 20 inches wide, 10 
feet four inches apart on centers. At 17 feet 
above the floor the bricks are corbelled out, 
joining the pilaster heads and forming the 
bearing for 8 x 8 inches white oak stringers, 
bolted through the walls, which are to 
carry an overhead traveling crane. The 
buildings are covered with steel-trussed 
roofs, having a rise of 13 feet at the center. 
The span of dynamo room is 50 feet, and of 
the boiler room 48 feet. Each roof has 
ventilators for light and air. The chimney 
foundations are on the rock, 14x 14 feet 
square at the base and 125 feet high witha 
s'raight flue 8 x 8 feet. 

On Sunday, May 7, a heavy freshet was 
running in the river, and the man in charge 
of the inlet gate allowed such a volume of 
water to enter that it overflowed the old race 
wall at the company’s property, and filled a 
pocket between the rock and the wall, with 
pressure enough to overturn about 50 feet of 
the wall, actually tearing out the rock, which 
was still clinging to the brick-work at the bot- 
tom. The old race wall was very defective, 
and was entirely replaced. It was necessary 
to put in a coffer-dam while the wall was built 
and the head gates put in place. As the 
rock was irregular, flour sacks partly filled 
with dry cement mortar was resorted to, to 
fillthe gaps under sheet piling, a layer of 
bags being placed at the bottom and tamped 
down so as to pack closely. The cement 
avsorbed the water and set solidly, filling 
every crevice. The interior was filled with 
18 inches of clay puddle, also rammed down. 
To keep the dam from slipping, holes were 
drilled in the rock about six feet apart, and 
one and one-half inch round iron pins 
dropped into them. Stringers were used, to 
which the sheet piling was fastened, the first 
course being one and one-half inch thick 
and another course of one inch was fastened 
over to batten the joints. 

The power room is 50 feet widé by 64 feet 
long, and contains the wheel pit floor already 
mentioned, leaving the engine floor 36 feet 
wide, with space enough to place four hori- 
zontal engines, each of 500 horse-power. 

The water wheels are twin, Poole- Leffel, 
central discharge turbines, 23 inches in 
diameter, and develop 500 horse-power when 
run at a speed of 560 revolutions per minute 
under a head of 92 feet six inches, with a 
discharge of 3,800 cubic feet of water per 
minute. Power is transmitted from the 
wheel shaft by a rope wheel four feet in 
diameter, keyed on the shaft and grooved 
for 15 one and one-half inch manilla ‘‘ steve- 
dore” ropes. These ropes run to the rope- 
wheel on the line shaft above. This wheel 
is grooved for 16 one and one-fourth inch 
ropes. The rope being endless, the idler 
strand is passed over a five foot single 
grooved wheel, placed in a movable frame, 
which maintains by its weight a constant 
tension on all the ropes. The speed of the 
line shafts is 350 revolutions per minute, and 
the rope travel is 7,037 feet per minute. 

The flume is made with steel plates and is 
fully described. Its weight is 31 tons. All 
was coated with two coats of asphalt paint, 
inside and out. 

In the power room one horizontal ‘‘ Wood- 
bury” compounding, condensing, slide-valve 
engine, with extra heavy bed plate, is placed. 
This engine is rated at 500 horse-power, and 
is guaranteed to produce a horse-power on 
an evaporation of 20 pounds per hour. The 
crank shaft isa steel forging in one piece, 
with journals 111g inchesin diameter and 
20 inches long. The arrangement of the 
rope driving wheel is essentially the same as 
that for the water wheel, and the speed of 
the rope is 5,500 feet per minute. The 
boiler house is designed for ten 200 horse- 
power boilers, five of which are now in place. 
The boilers are horizontal tubular, set in 
brick-work, with the longitudinal seams 
placed above reach of fire. 


The boilers are intended for a pressure of 
110 pounds, and were proved with a hot 
water pressure of 180 pounds. The material 
in the plates and heads are of homogeneous 
flange steel, with guaranteed tensile strength 
of 55,000 to 62,000 pounds to the square inch, 
and limit of elasticity of 35,000 to 40,000 
pounds. 

The shafts are all of hammered iron, five 
inches in diameter, arranged with heavy 
floor pedestals and fitted with self-adjusting, 
ring-oiled, babbit-lined bearings. 

The rope wheels are placed on heavy cast- 
iron quills furnished with Hill friction 
clutches of 500 horse power capacity each. 
The pulleys and belts on any line shaft can 
be operated from any water wheel or engine 
by means of jaw clutches, 
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A Large Holtz Machine. 


A representative of the ELkcTRICAL 
Review had the pleasure of examining what 
is said to be the largest Holtz machine in the 
world. The machine was built by Waite & 
Bartlett, well known manufacturers of this 
class of apparatus, for the Battle Creek, 
Michigan, Sanitarium. It is known as the 
‘Ranney Improved Holtz Induction 
Machine.” It stands seven feet six inches 
high, being supported on four pillars raising 
the frame containing the operative mechan- 
ism about two feet from the floor. It is six 
feet five inches long and two feet nine and 
one fourth inches wide. Itis provided with 
six plate-glass circles 45 inches in diameter 
and three-sixteenths of an inch thick. It 
has also six stationary glass plates six 
feet long. These latter. plates extend 
parallel to the rotating plates and do 
not surround the shaft as in the ordinary 
type of Holtz machine. The machine is 
driven by one quarter horse-power electric 
motor. The induction apparatus is enclosed 
in an air tight case provided with plate-glass 
panels, so that the entire mechanism can be 
clearly seen. It is beautifully constructed 
and yields remarkable results. The machine 
when at the Sanitarium will be driven by a 
steam engine. It is capable of delivering a 
80 inch spark. The commercial demand for 
this type of machine is for electro therapeu- 
tic purposes. It has been found to be of 
medical value in nervous disorders. 

An interesting experiment which we were 
permitted to make was the connection of the 
two dischargers of this large machine with 
the dischargers of a smaller Holtz machine. 
It was found that the latter would operate as 
a motor when given a slight start from the 
potentials delivered by the dischargers of 
the large machine; the small machine 
took a high speed. A still larger machine 
is in course of construction. The whole 
atmosphere in the neighborhood of this 
machine seems to be maintained in a condi- 
tion of polarization. An incandescent Jamp 
may be made to glow with phosphores- 
cence with various degrees of intensity in 
the neighborhood of the dischargers. The 
induction apparatus is so well sealed that an 
initial charge is necessary only at lovg 
intervals. In order to insure dryness of the 
atmosphere, four vessels containing chloride 
of calcium are kept in the case. 
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New Offices of the Central Electric 
Company. 

The large and commodious quarters which 
the Central Electric Company, of Chicago, 
will occupy about May 1 at 178 and 175 
Adams street, after having undergone a 
complete and thorough rearrangement and 
refitting, are rapidly nearing completion. 

The offices, as at present, will be located 
on the ground floor, and will be convenient 
and accessible. 

The office trimmings, counters, shelving, 
and in fact all the fittings of the establish- 
ment will be of antique oak, giving a 
decided rich and substantial appearance. 

The building will be complete in its elec- 
trical equipment, and the different types and 
sizes of the Lundell power motors, exbaust 
and ventilating fans will be exhibited in 
actual operation. 

Tte complete interior conduit. system of 
wiring will be carried throughout, brass 
armored conduit being used with the new 
iron armored conduit for risers, the details 
of which will be given more fully later. 
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Electrical Gambling Devices. 

7 

THE INTERESTING METHODS ADOPTED BY 
THESE SCIENTIFIC RASCALS. 





Apropos of the recent exposition in one of 
our daily papers of the manner of dishonestly 
winning races through the agency of the 
electric current, we may recall several of the 
ingeniously contrived cheating devices used 
by gamblers, sharpers and others for the 
purpose of carrying on their nefarious traffic. 

It isatime-worn motto thata man isa 
fool who attempts to beat another at his own 
game. Nevertheless, there is a perpetual 
and rich crop of gullibles who insist upon 
throwing their hard-earned money away in 
the vain and elusive hope that a fortune is 
within their easy grasp. The method is to 
them of no consequence. They sincerely 
believe that the means deserves the end, and 
with this harmful and foolish idea in view 
they start on their downward career, fully 
believing themselves competent to get the 
best of the sharper. But the sharper is 
proud of his name and he does his best to 
deserve his title. He generally succeeds 
and then lies in wait for another victim. 
The sharper is a cute one, and it seems 
almost a pity that his energies are not put in 
more useful directions. His inventive 
ability is far above the average, and he con- 
trives devices which are marvels in their 
way; but, as Josh Billings tersely puts it, 
‘*Tt iz a darned poor way.” 

Fresh in our minds are the developments 
which resulted from a raid by the police on 
one of the most prominent metropolitan 
gambling establishments, 

Extraordinary devices were found and 
everything was conducted on a scale of mag- 
nificence and ingenuity that was marvelous 
to behold. Electricity played a prominent 
part. In fact, everything that could be done 
to further the aims of the gamblers in a dis- 
honest way was carried out to a point bor- 
dering on perfection. 

There was one device for stopping the 
passage of a marble at a certain point which 
could be changed at the will and discretion 
of the operator in charge. Each compart- 
ment was regularly numbered and had 
underneath it asmall secreted electro-magnet, 
the wires from which were so connected 
with spring contact points placed under a 
footboard, which in turn was situated and 
hidden on the floor, that the ball could be 
arrested in its progress at any point. 

Here though was apparently a difficulty 
in connection with its successful opera- 
tion. While it is true that the ball could be 
stopped, the suddeness of the stop would 
immediately attract the suspicions of the 
players. It was evident that the stoppage 
must be performed gradually so as to appear 
patural. <A quick glance at the wheel showed 
the operator which compartment was the 
most profitable one for him. The ball 
slowed up, stopped and he gathered in his 
ill-gotten gains. 

The gradual slowing up was produced by 
a successive number of weak impulses sent 
through the adjoining electro-magnets, thus 
retarding the progress of the ball which was 
composed of an inner sphere of soft iron 
surrounded by a highly polished celluloid 
coating. Great skill on the part of the oper- 
ator was, of course, required to avoid detec- 
tion. But themen who worked this scheme 
felt so sure that discovery was impossible 
that their very boldness and audacity fur- 
thered their work. Murder, however, will 
out, and the secret was finally laid bare to a 
curious crowd. 

Another device that attracted considerable 
attention was planned to deceive the most 
inquiring. A table was devised, the top 
of which contained a number of squares 
laid off similar to a chess board. Imme- 
diately above the center of the board was 
suspended a light metallic ball by means of 
a slender silken thread. A compound 
mechanical motion at the top of a triangular 
frame-work placed immediately over the 
center of the board caused the siJk thread to 
take a rather erratic course. On the boards 
were placed a number of statuettes some- 
what similar to chessmen, but all of approx- 
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imately the same height. The suspended 
ball was started on its erratic course while 
the table was slowly revolved. 
Bets were then made as to which particu- 
lar piece would remain erect when all the 
others were knocked down. Piece by piece 
they dropped until but one remained, and 
his one, of course, was declared the prize 
winner. The game was even more audacious 
han the one above mentioned, but, if any- 
hing, it was more ingenious. 
The way in which it was made ‘“‘a sure 
hing” for its possessors was as follows: 
nderneath each individual square was a 
her strong electro-magnet, all the north 
les pointing upwards. Each magnet was 
parately controlled in an adjoining room, 
signal being communicated to the operator 
y apy of the well-known systems common 
ith so-called ‘‘second sight” performers. 
iside of the light suspended ball was a 
ympound permanent magnet with the north 
le pointing downwards. Each marker, 
hich I described as somewhat similar toa 
essman, was loaded with a piece of soft 
m passing through its axis. The pieces 
r as many players as were present were 
iced upon the board. The operator then, 
ording to bis discretion, selected the 
ece which he desired to remain till the 
The signal was given and the ball was 
rted. Of course, the piece left till the 
t was the one selected, and time after time 
ere his wages of cheating gathered in. 
yr did the crowd of fools diminish. 
Current from a few cells of battery being 
it through the electro-magnet energized 
north pole uppermost The piece was 
d rather securely against the board, and 
ven if the light ball did knock against it, 
force of the blow was not sufficient to 
slodge it from its position. 
JuLIAN A. Moses. 
8 
Hysterical Blindness. 
At the Narragansett Electric Lighting 
ympany’s works, says the Providence, 
hode Island, Journal, there are two men 
ho, during the last few years, have been 
smporarily blinded when throwing a switch. 
iperintendent Thomas says that this hap- 
ns in every big electric lighting station in 
he country. When a switch is thrown the 
ircuit is broken. When properly done 
nother connection is made simuitaneously. 
he intense flash lasts until another con- 
ction is made. Oneof the men with the 
irragansett company was so nearly blinded 
at he was at home three days at one time. 
e was not, however, as is said to have 
een the case with Caulfield, a Brooklyn, 
Y., reporter, who was apparently blinded 
the flash from a trolley wire, unable to 
eanything atall. He was able to group 
out, but could see nothing distinctly. Both 
1emen who have been affected at the elec- 
ic lighting company’s works are remark- 
bly strong specimens of manhood and 
ju'd not be called hysterical by the widest 
retch of their imagination. 
In Caulfield’s case, with the single excep- 
mof drooping eyelids, which might have 
en caused from lack of sleep, his eyes 
emed to be perfect. The feature of droop- 
t eyelids tallies exactly with the local 
ses cited. In fact, that seemed to be one 
ry good reason why they couldn’t- see. 
view of this it seems quite possible that 
difficulty, in their cases at least, might 
called physical, rather than hypnotic, 
bich is a term applied to the Broklyn case 
Dr. Raub. 
A further argument which would be 
vanced by those inclined to believe the 
eory of hysterical blindness a fanciful one 
that the flash, when a switch is thrown, 
lar more intense than any that could come 
‘rom the trolley. The switchboard at the 
“Narragansett company’s station is now so 
ranged that in case of a flash thereisa 
irble slab an inch and a half thick between 
the man’s eyes and the exact location of the 
most intense light. Yet Superintendent 
Lomas states that not later than two weeks 
ago he had to turn his back to the slab, so 
powerfully dazzling was the light. 
_ i believe here that the cases mentioned as 
Having occurred at the electric lighting com- 
pany’s are cases of physical inability solely. 
There has not been the slightest indication 
of hysteria. If so sudden and intense a 
shock as must be resisted on the nervous 
system of these men produces no hysteria, 
will the theory that a trolley flash could 
hypnotize a person into total blindness for 
three days find credence ? 
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Telephone Rates in Europe. 


INTERESTING SUMMARY OF THE RATES 
CHARGED FOR TELEPHONE SERVICE 
IN FOREIGN COUNTRIES. 





It will certainly surprise the average 
American ward politician and ubiquitous, 
anti-monopolistic journalist of to-day to 
learn that Germany, the country which has 
been upheld as the Eldorado of ‘‘ cheap 
telephony,” in the opinion of the United 
German Boards of Commerce can no longer 
claim the honor of this exalted position. 

It appears that the severa] Boards of Com- 
merce have petitioned the German Postal 
and Telegraph Administration for a decided 
reduction of the present telephone charges, 
¢. é., the petitioners ask that the annual tax 
of 150 marks* ($36) for telephonic service 
shall be reduced to 100 and 50 marks ($24 or 
$12) respectively. 

On the other hand, the administration 
contends that such a demand is not only 
unreasonable, but also impracticable. The 
petitioners explain this refusal on the ground 
that the administration is afraid to lose a 
part of its surplus, derived from the tele- 
phone service, and they also state that there 
is no hope for changing the decision of the 
government unless it can be proved that the 
desired reduction would not entail a financial 
loss to the government. It should be borne 
in mind that the Executive Committee of the 
German Boards of Trade at its last year’s 
svssion, May, 1893, passed the following 
resolution: 

“‘In the opinion of the Executive Com- 
mittee, the petition for a decrease of tele- 
phonic charges is not timely.” 

It should also be remembered that this 


opinion was based upon two important 
reasons: 
1. That the administration was then 


expending a large additional amount of 
money for the improvement and expansion 
of the telephone service. 

2. The committee was informed that the 
petition would be rejected. 

Sinee then exhaustive inquiries have been 
made concerning the telephone rates of 
other countries, and it has been found that, 
as a rule, they are considerably lower than 
those maintained by the German Aministra- 
tion. Furthermore, it cannot be alleged 
that low rates for the telephone service have 
interfered with the high standard or rapid 
increase of the telephone business. 

In a recent issue of the Hlektrotechnischer 
Anzeiger the telephone charges, of nearly 
all the civilized countries are grouped 
together, and, as this isa matter of general 
interest, the ExrectrricaAL REVIEW has 
decided to publish them for the benefit of 
its readers. 

It is shown that Switzerland in the year 
1888 possessed 61 telephone lines with 6,944 
subscribers’ stations, the charge for tele- 
phonic service then being 150 francs ($29) 
annually. On January 1, 1890, the entire 
service was remodeled, and the charge for 
telephonic service reduced to 80 francs ($16) 
per annum. It appears that the immediate 
consequence of this policy was a tremendous 
increase of the telephone business of the 
entire country, so that on December 1, 1891, 
there existed 101 lines with 12,595 subscrib- 
ers’ stations; or, in other words, there was 
an increase of 81 per cent. within four years. 
This upward movement continued so that at 
the beginning of 18938, according to the 
latest statistical information, 154 cities are 
now telephonically interconnected. 

The telephone charges in Sweden and 
Italy are less than those imposed by the 
German administration. Indeed, it is evi- 
dent that Germany, though leading the rest 
of the European countries in nearly all other 
industries, no longer occupies the leading 
position as far as the telephone business is 
concerned. 

In Austria-Hungary the government 
charges a uniform rate throughout the 

empire, the only exception being Vienna, 
where the telephone service is in the hands 
of a private corporation. 


* German mark=24 cents. 





The government rate is as follows : 

a. Fifty guiden ($18) for constructing a 
line not exceeding 500 miles. 

b. Thirty gulden ($10) for the installation 
of the telephone apparatus proper ; and 

c. Twenty guiden ($7) for exchange serv- 
ice annually. 

Deducting the amounts charged for line 
construction, the subscriber really pays 50 
gulden ($18) per annum for the service ; in 
other words, the Austrian telephone sub- 
scriber pays only one-half the annual rental 
required by the German administration. 

In France the State conducts the tele 
phone business, It is a branch of the Postal 
and Telegraph Administration. The rates 
are as follows : 

Cities having a population exceeding 
25,000 inhabitants, 160 marks ($38). Cities 
having less than 25,000 inhabitants, 120 
marks ($29) per annum. 

In Italy the telephone rates have recently 
been regulated by the law of April 7, 1892. 
The State, as well as private persons, may 
construct and operate telephone lines. The 
average city rate is 100 to 120 marks ($24 
and $29) annually. 

In Denmark the subscriber to the Copen- 
hagen Exchange pays 170 marks ($45); in 
all other cities 39 to 98 marks (80 to 75 
kronens) ($10). 

Sweden has private and State telephone 
lines. The charge over State lines distant 
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AN IMPROVED CLutTcH For Arc LAMPs. 


two kilometres from any central station is 
90 marks ($22), and in small cities, 50 to 60 
marks ($12 to $15). 

It is interesting to note that the rental for 
telephonic service over some of the private 
telephone lines is as low as 32 marks ($8) 
annually. 

In Norway the annual rate varies from 45 
to 90 marks ($13 to $22), according to the 
size of the cities, while in Spain, where 
nearly the entire telephone business is in 
private hands, the rate fluctuates between 80 
and 300 pesetas, or 64 and 240 marks ($15 to 
$58). 

The telephone service of the Netherlands 
is largely conducted by the Nederlandsche 
Bell Telephoon Maatschappy. A second 
but smaller telephone corporation has its 
headquarters in Enschede. The city rates 
vary according to the population. Sub- 
scribers to the Amsterdam and Rotterdam 
exchanges pay 200 marks ($48), while the 
subscribers of the Utrecht Excharge, a city 
of 83,000 inhabitants, pay but 60 florins ; as 
a rule the average rate for small cities varies 
from 50 to 60 florins ($10 to $12). 

A peculiar system is employed in Belgium, 
where telephone lines are operated and con. 
structed by the State as well as private per- 
sons. The rate is governed by the distance 
of a line from its nearest exchange and the 
length of time for which the exchange 
service is stipulated. 

During 1893 the State charged for one 
year’s service the following amounts: 
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For a line 1 kilometre distant from the 
exchange, 120 marks ($29); 1 to 144, 129 
($81); 136 to 2, 189 ($34); 2 to 244, 151 ($37); 
246 to 3, 163 ($39). 

On the other hand, the Bell company 
charges in Namur, Louvain and Malines, 
100 marks ($24); in Mons, Courtrai ‘and 
Roulers 120 marks ($29) annually. 

In England the rates of the National 
Telephone Company, which company car- 
ries on the bulk of the business, are as 
follows: 

Rental charged for service within the 
London territory (including 500 English 
square miles with 28 exchanges and 7,000 
subscribers), about £20 ($96) for the first 
year, £15 ($72.90) the second year, or £12 
($58.32) if the subscriber guarantees the use 
of the line for five consecutive years. For 
connecting a private residence with an 
exchange the company charges £12 ($58.32) 
annually. It should be remembered, how- 
ever, that the above-mentioned rates are 
based on a line not exceeding one English 
mile. An additional charge is made for any 
line exceeding one mile. The provincial 
rates fluctuate between £8 and £10 ($39 and 
$48) per annum. 

Russia is now developing telephonic inter- 
communication between her great cities. 
For the last 12 years but six of her principal 
cities have had exchanges, the rate being 
150 rubles ($90) per annum. Recently, 
however, exchanges have been constructed 
in 20 cities, and the annual rate fluctuates 
between 75 and 100 rubles, ¢. e., $50 to $60, 
for lines not exceeding 2.12 kilometres. 

The Bombay Telephone Company, of 
British India, charges 110 rupees, about $34, 
annually; while in Japan the subscribers 
pay from $26 to $30 per annum. 

The annual charge for telephonic service 
in New Zealand is $24, in addition to an 
extra sum for line construction. 

The writer in the Hlektrotechnischer Anzie- 
ger concludes this interesting synopsis of 
telephone rates by pointing out that, in his 
opinion, the German government would gain 
in revenues by grading telephone charges in 
proportion to the population of the cities. 
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Armington & Sims Engine Company. 

The Armiogton & Sims Engine Company, 
of Providence, R. I., report that business is 
considerably better. This statement is borne 
out by the fact that they have just completed 
four vertical direct-connected engines with 
the General Electric system for the Manhat- 
tan Life Insurance Company; three for the 
Mutual Reserve Fund Life Insurance Com- 
pany; two for Charles Broadway Rouss; and 
one for the Eye and Ear Infirmary, all direct 
connected to Siemens & Halske generators, 
and sold through their agents, E. P. Hamp- 
son & Company, 36 Cortlandt street, New 
York city. These contracts are among the 
choicest recently let in New York city, and 
both the agents and the manufacturers are 
deserving of congratulation. 

. OS 

An Improved Clutch for Are Lamps. 

An improved form of clutch forarc lamps 
has lately been put upon the market by 
E. 8. Ritchie & Sons, Brookline, Mass. As 
will be seen in the accompanying illustration 
the movement of the clutch plates is parallel 
and, as the bearing surfaces are made large, 
the wear at this point is reduced to a mini- 
mum. At the same time the carbon rod is 
grasped firmly and allowed to feed down 
smoothly. The construction is such that 
wear is taken up without a renewal of bear- 
ings, adjustable bearing wires being unneces- 
sary. By the addition of two brushes 
bearing upon the carbon rod sparking at the 
clutch plates is prevented. 


—_____—_~@>o—————— 


Short Electric Railway Company. 

The annual meeting of the Short Electric 
Railway Company was held at Cleveland, 
O., on March 27. The old board of direct- 
ors was re-elected and the following officers 
were chosen: President, B. F. Miles, Cleve- 
land; secretary and treasurer, Berthune 
Duffield, Detroit; general manager, S. M. 
Hamill, Cleveland. 
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Electric Lighting. 





A LECTURE DELIVERED AT COOPER UNION 
HALL, NEW YORK, FEBRUARY 14, 1894, 
BY PROF. F. B. CROCKER. 





The subject of this evening’s lecture, 
electric lighting, is so obviously large and 
important that no one could possibly 
attempt to cover it in one evening ; never- 
theless there are a number of points about 
it which seem to me of peculiar interest, 
and I shall, therefore, select a few of those 
salient points and confine myself almost 
entirely to them, because to attempt to rush 
rapidly over the various features, which 
would really be a complete discussion of the 
subject, would be very unsatisfactory both 
to yourselves and to me. It is well, how- 
ever, to introduce the subject with some 
general considerations. 

Electric lighting, of course, is the pro- 
duction of artificial illumination, by means 
of electrical energy. The subject isa very 
modern one. There was no artificial pro- 
duction of light by means of electricity 
before this century. In 1809 and 1810, Sir 
Humphrey Davy produced an arc light, in 
fact a much more powerful one than we 
now usually produce, by means of an elec- 
tric battery of 2,000 cells. Therefore, we 
can say that electric lighting began about 80 
years ago. During most of this century, 
however, very little progress was made, and 
it was not until about 15 years ago that the 
subject became of any real commercial 
importance, when Brush and Edison and 
Thomson and Houston and other American 
inventors took it up and worked it out to a 
practical study, and we have the various 
systems which these men have originated. 
And during these 15 years—and 1 myself 
have witnessed what has taken place in the 
last 10 years—we have brought electric 
lighting trom something that was merely a 
lecture room experiment to something which 
is one of the most important branches of 
industry, and is also of great importance to 
every member of the community who desires 
a perfect form of light. 

The details of that history are remarkably 
interesting. Each step follows the preced- 
ing one with a great deal of logic and is the 
result of a great deal of hard work, and 
some of the greatest electrical engineers of 
the world have contributed to it; in fact, 
electric lighting is really the backbone of 
electrical engineering. 

The subject of electric power, which is of 
equal interest, perhaps, is somewhat newer, 
and was not quite so well established as 
electric lighting; consequently, it may be 
said to take second place, and electric light- 
ing is the fundamental branch of electrical 
engineering. For instance, the large elec- 
trical companies owe their existence to the 
electric light, and not to electrical power or 
any other branch of industry. 

When we come to consider electric light- 
ing as a technical study, there are certain 
essential elements which are necessary, and 
they are very few and very simple, and, 
therefore, I will speak of them briefly. In 
the first place, we must have an electric gen- 
erator. In the second place, we must have 
a system of conductors or distributing wires 
to carry the current produced by this gen- 
erator to the various points where light is 
needed. Then we must have at the points 
where light is needed certain devices which 
are called electric Jamps for converting: that 
electrical energy into light energy. Now, 
those three elements are the very essential 
elements of an electric lighting plant. You 
could have, for example, a primary battery, 
a wire leading from that primary battery 
and a small electric lamp, and that would 
constitute an electric lighting plant of its 
kind. The practical plant, however, as 
used to-day, consists of one or more dynamo 
machines driven by steam engines or water 
wheels almost invariably, and we have a 
system of conductors—usually the most 
expensive and important part of the whole 
plant really—leading from this generating 
plant to the various houses and buildings 
which are to be lighted, and in these houses 
and buildings we have electric lamps of arc 
or incandescent type. In addition to these 
three fundamental elements we have certain 
auxiliary devices, such as storage batteries, 
switching devices, transformers, cut-outs, 
and so on. These, however, are incident 
and not absolutely essential, although, of 
course, in practical work it would be impos- 
sible to get along without them. 

When we consider the laying out of an 
electric lighting plant, particularly with a 
generating station, a number of very inter- 
esting problems present themselves, and I 
should like to spend a great many lectures 
speaking of that subject alone, if [ expected 
to cover it at all satisfactorily; but I do not 
think that that particular aspect of the 
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question is one that so much interests us this 
evening as some other sides of the question. 
To the ee, particularly the steam 
engineer and the electrical engineer who 
lays out the generating plant, the question 
of the relative size of the el&ctrical units, 
so-called—that is, the number of dynamos, 
and how large each should be, and what 
particular type of steam engine shall be 
employed to drive these dynamos, and 
whether these dynamos shal] be connected 
directly or by means of belting, or in any 
other way—all those questions are the most 
interesting problems that now present them- 
selves to the attention of the electrical engi- 
neer; but they are a subject by themselves 
and would require rather long treatment, 
and furthermore there are so many differ- 
ences of opinion about them that I should 
not care to take them up unless I could 
discuss them for some time. 

The system of electrical distribution is 
also of equal importance, and the net-work 
system of electrical distribution, the feeder 
and main patent, so-called, of Edison, and 
all those various direct current arrangements 
for the transmission of electrical energy to 
different points and maintaining constant 
potential are a very interesting scientific and 
practical problem. 

Then the use of transformers, either to 
raise or to lower the potential of alternating 
current, is also an extremely interesting 
problem. That, however, has been already 
treated by Dr. Bell, and it also is rather an 
open question in electrical engineering. We 
could discuss the question of the relative 
value of direct and alternating currents for, 
perhaps, a great many evenings, and no one 
would be convinced by it. It is one of 
those questions somewhat similar to political 
questions, where each man has his own 
opinion, and no amount of argument does 
very much to changeit. My idea of that 
question is, that they are both useful and 
both have their proper application, and that 
we could not get slong without either of 
them; that is to say, that the alternating 
current is the only system to put in in cer- 
tain cases, and, in a similar way and for 
similar reasons, the direct current is the only 
system to putinin certain other cases, and 
that those cases are about evenly divided; 
although, as matter of fact, to-day the 
number of direct current systemsis, probably, 
three times as great as alternating current 
systems. I was somewhat surprised to find 
that was the fact when I recently investigated 
the subject, because I should have said that 
there was more nearly an even number of 
each in use. When we come to such matters 
as the three-phase system of distribution, 
that is so new, and as we have practically 
no system of electric lighting now operated 
by that method, it hardly is necessary for 
me to consider it very deeply, but it is worth 
mentioning as one of the possible systems 
by which an electric light will be furnished 
in the future; that is to say, that three-phase 
generators will be put in central stations and 
the three wires will be led out from the 
stations to the various places where light is 
required, and three-phase transformers and 
so on will be used. That system has no par- 
ticular advantage; in fact, it has disadvan- 
tages for simple electric light distribution. 
The only reason why it would be used would 
be because it is an admirable system to oper- 
ate eleetric motors, and, since electric motors 
and electric lights are usually operated on 
the same system, that is to say, anyone who 
wants lights is very apt to want motors, and 
vice versa, and no electrical system can be 
considered to be complete or very satis- 
factory and to be remunerative to the com- 
pany who operates it unless it can operate 
motors as well as lamps, because the motors 
operate in the day and the lamps at night, 
the system is thus made useful and capable 
of earning money for a greater number of 
hours during the day than if it were merely 
used for one of these purposes alone. This 
double use of the system certainly greatly 
increases its utility and also its earning 
capacity. For that reason the three-phase 
system might be employed for electric light- 
ing, because it would enable electric motors 
to be used on the same wires. That would 
be the only reason, because per se the system 
has no advantages for electric lighting and 
would have some disadvantages. I should 
expect, however, in the future to see two 
and three-phase systems used for electric 
lighting, simply because they would be put 
in really with the object of operating motors. 
The real subject which I will endeavor to 
give a few points about this evening is the 
lamps themselves. In the first place, you 
can speak more definitely about them than 
nee can about these other questions that I 

ave alluded to. The other questions are 
somewhat matters of discussion, but the 
lamps are pretty well settled ; that is to say, 
their general form is pretty well settled. 
There are certain details that need yet to be 
developed, I thiuk, but there is no great 
amount of difference of opinion in regard to 
them. It is a. fortunate thing for the elec- 
tric light engineer that there are only two 
kinds of lamps. We do not have to burden 
our minds with an infinite number of varie- 
ties. We have the arc form and the 
incandescent form. The arc is s0 


different from the incandescent, not only 
in appeurance, but in operation and in 
principle and so on, that there is no confusion 
about it whatever. There have been asa 
matter of history certain so-called inter- 
mediate forms where the light is produced 
by the arc effect and partly by the incandes- 
cent, that might be mentioned if any one 
were considering the subject from the purely 
historical standpoint, but practically speak- 
ing they are of no consequence. o show 
you exactly what I mean by an arc, perhaps 
the best way is to show it, although you 
have all seen it perhaps more times than I 
have. (Exhibiting.) There is simply an 
electric circuit, constituting the terminals of 
the circuit. lf I bring those together the 
way Sir Humphrey Davy did they produce 
an intense light. Sir Humphrey Davy took 
two pieces of carbon and he brought them 
together, and then he separated them a little. 
He made that very statement in his descrip- 
tion of his experiment. He said that he 
brought the carbons in contact and then 
separated them a little distance, and a very 
powerful discharge took place across the 
opening and that produced a very intense 
electric light (illustrating). Up to that time 
no such effect had ever been produced, 
because no one had ever had current enough 
to do any such work as that. Volta had 
only invented the battery some eight or nine 
years before that. The battery that Volta 
made was comparatively feeble. Sir Humph- 
rey Davy, however, made a battery of sev- 
eral horse-power, and, therefore, the effects 
that he obtained were very powerful. Now, 
that, of course, is an electric arc. It owes 
its name to the fact that the discharge takes 
place in a curved form. It does not go 
straight across from one carbon to the other. 
It goes across in a bow shaped form, called 
the electric arc. Sir Humphrey Davy called 
it an arch, but the idea is the same, the 
curved form of the current there as it passes 
across the gap was what made him give it 
that name. ‘That discharge we all know is 
simply the passage of the current across that 
space, carried probably by the particles of 
carbon and the heated air, because you all 
know, or, if you do not know, it is a singu- 
lar point to mention, that a flame or any 
highly heated gas is more or less of a good 
eonductor. Take, for instance, the flame of 
one of those gas burners, They are pretty 
good conductors. Now, if I brought these 
carbons close together and then put a flame 
in between them it would start the arc across, 
being a sufficiently good conductor to carry 
the current across to begin the process (illus- 
trating). 

Exactly what carries that current across 
and exactly how the operation takes place 
is something that no one knows. There are 
a great many shrewd guesses, and probably 
the fact is that it is the vapor carbon and the 
heated air both, for they act as conductors, 
of quite high resistance, however, and the 
current passes across through them. 

Now, the resistance again of that arc is 
also a questionable matter, because the great- 
est authorities in the world differ about it. 
Such men, for instance, as Elihu Thomson, 
who is one of the fathers of arc lighting, and 
one of the most competent authorities on the 
subject,and Professor Ayrton, of England, 
who has given a great deal of time to the 
study, do not entirely agree as to that 
so-called resistance, that it is all simple 
resistance like the resistance of a wire, or 
whether it is more like that electro-motive 
force set up by a storage battery when you 
come to charge it. It is quite a question and 
never has been quite decided. There are 
two parties in the field. Some believe there 
is a counter electro-motive force in addition 
to the resistance, and some think it is all 
resistance. I am inclined totbink that there 
is some counter electro-motive force there. 
Whether it reaches the value that is some- 
times given toitof 15 or 20 volts—! think 
that is putting it a little too high. 

It is perfectly obvious when I make this 
experiment here (illustrating) that the light 
in order to be satisfactory would require 
that the distance between those carbons 
should be kept uniform and steady all the 
time. In the first place, the carbon, unless 
it was held perfectly steady, the light would 
vary because the distance varied. If the 
carbon was held absolutely rigid here ina 
vise, then the carbon would burn away and 
then the distance would change from that 
cause, So it soon became evident to men 
working with this electric arc that some 
form of regulator or device was necessary to 
keep the carbons ata fixed distance apart. 
Jablochkoff, a Russian by birth, but a 
Frenchman by residence at least, solved 
that problem in the simplest possible way. 
He took -his two carbon electrodes and 
placed them side by side at a distance of 
about one-eighth of an inch apart and sepa- 
rated by a little bit of insulating material in 
the shape of clay or kaolin, and that kept 
these carbons at a fixed distance apart and 
formed what is known as the Jablochkoff 
candle, and the arc burned across from the 
top just like an ordinary candle, and it 
burned down gradually as the carbon was 
consumed. That is certainly the simplest 
possible way to keep the distance uniform, 
to place these two carbons at a fixed distance 
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apart, and, of course, no matter how far these 
arcs burned down the distance stil] remained 


the same. That was an ingenious solution, 
and so important commercially that a num- 
ber of systems were put in operation in 
Paris and other parts of France, and it was 
even imported to this country, and the first 
lights of any consequence operated in New 
York city (1 can remember seeing them at 
various places) were operated by this sys- 
tem. That was about 1878 or 1879, along 
there. Immediately, however, the Brush 
system came in, and as it was so much 
cheaper it superseded the other. These 
Jablochkoff candles burned away in about 
an hour and a half, and as each one cost 
several cents, the price was enough to pro- 
hibit the use of the system. Still, it was an 
ingenious system and had the effect of call- 
ing public attention to the electric light, and 
was the first system putinto use. A labora- 
tory experiment may be all very well in its 
way, but the public knows nothing of it. 
The men who really bring a scientific dis- 
covery to the attention of the public are the 
ones who contribute in very large part to 
the success of applied sciences, if not in the 
largest part. 

The methods employed other than by 
Jablochkoff are those of Brush and Thom- 
son-Houston, and it consists merely in some 
mechanical or electro-magnetic, or both, 
device, which, when the carbons get close 
together, prevents their getting any further 
together. When they burn away so that 
the distance becomes too great, then they 
are allowed to feed together a little distance, 
perhaps one-hundredth of an inch, or a 
thirty-second at the most, and the distance 
should be kept between the limits of about 
one-tenth and one-eighth of aninch, (Illus- 
trating.) That is the ordinary distance apart 
that these carbons should be held in order to 
keep up the usual and so-called 2,000 candle- 
power arc, but which really, as I shall show 
you later on, is not quite of that value, as 
everyone knows. These devices are some- 
what complicated in detail, but the principle 
of them is very simple. The first device of 
this kind consisted of nothing but an electro- 
magnetic brake on here, or clutch, so 
arranged that when the arc got too long and 
the current, therefore, got weak, because it 
had to traverse this great distance across, 
then that electro-magnet would also be 
reached and release this carbon, and then 
when it strengthened again the current 
would take hold of the magnet again and 
prevent it falling further. Phen the lamp 
would burn on until the current again weak- 
ened and allowed this magnet to release this 
grip, so to speak, and it would fall a little 
more, and so on feeding along a smal! frac- 
tion of an inch now and then until the cur- 
rent reached its proper value. That system 
was all very well for one lamp working with 
one dynamo, and that was the first electric 
lighting system that we had; and it is not so 
thany years ago, about the same time I 
spoke of, that great period along about 1878 
and 1879, when everything was done in elec- 
tricity; everything dates from that time; the 
telephone and electric lights and electric 
power all seemed to start at that time. 

At that ti®e the sub-division of the elec- 
tric light was taken up as one of the great 
problems of the period. A single arc lamp, 
working as I have just described, would be 
all right when working one lamp and one 
dynamo. But, of course, such a system as 
that would never do in a city like New York. 
That, however, was the system until quite 
recently. Some of the greatest scientific 
men said that you could not have any other 
system, that it was impossible to feed two 
electric lights from one dynamo, and the 
sub-division of the electric light was denied 
by a great many asathing that could be 
done at all. But, if the lamps are properly 
arranged, a number of them will run just as 
well in the same circuit as a single one, and, 
in fact, better; that is to say, a 40 light 
machine to day working from one dynamo, 
each lamp would operate better than the 
single lamp of 15 years ago. Now, the 
addition of the shunt coil, besides the series 
coil, produced what was called the differ- 
ential lamp, and that will operate in series 
on the constant current circuit—the ordinary 
arc lighting system, Brush or Thomson- 
Houston, for example. That will operate 
perfectly wellin acircuit of a number of 
lamps. Now, that has, in addition to this 
series electro-magnetic device, a series coil 
which releases the carbon when the arc gets 
too leng. In addition to that it has a shunt 
coil which is shunted across between the 
two carbons, so that in case the distance 
between the two carbons gets too long it will 
strengthen that magnet. Those two mag- 
nets, therefore, act differentially. When the 
core gets too long the series magnet becomes 
weak. When the arc gets too long the 
shunt coil becomes strong, because the 
greater portion of the current passes 
through the shunt, and, of course, the 
longer the arc here, the greater amount of 
current tends to flow around by the other 
path here, and, therefore, this has a so-called 
differential effect, the shunt coil acting 
in opposition to theseries. The advantage 
of that is that they act individually. You 
can see this point. This is the whole queg- 
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tion in operating lampsin series. Supposing 
there are 10 lamps on a single series, 10 
imps on that circuit. Now, if one lamp 
has too great a distance between its carbons, 
f the distance is twice what it ought to be. 
why, that weakens the current on every 
lamp on that circuit and, therefore, they all 
feed together. That is not what should be. 
t is that particular lamp that ought to feed. 
Every other lamp may be working all right, 
put this particular lamp has burned off too 
nuch, and when the current decreases from 
0 to eight amperes owing to this high resist- 
ince in this lamp, why, all the lamps will 
feed. That, of course, is wrong. You 
hould have some individual device which 
nakes this particular lamp feed. Conse- 
uently, some device is necessary which 
eeds with reference to what this lamp is 
jing, and not with reference to what the 
ther lamps are doing. That independence 
f lamps is what was necessary in order to 
perate a number of lamps successfully on 
1e same circuit. Consequently, we must 
ave something like a shunt coil. The 
hunt coil does not care what the otber 
amps are doing, but if this particular lamp 
as too great a distance between its carbons 
he shunt coil will then be strengthened. 
‘he shunt I speak of is the path in parallel 
vith the arc itself (exhibiting). This shunt 
hen becomes strong and causes the carbons 
o feed together. The strengh of the shunt 
as the same effect on the feed as the weaken- 

g of the series coil, but it acts on this 
articular lamp. 

It is perfectly obvious to anyone that 
yme such device as that is necessary in 
rder to operate lamps successfully in series. 
You cannot allow this particular lamp to 
yntrol all the other lamps. It must control 
self alone. If the distance between its car- 

yos increases from one-eighth to three- 
xteenths of an inch, it must feed alone. So 
he differential coil does that, the shunt part 
f it acting for each individual lamp. 

When we come to the constant potential 
mp, that has nothing but a shunt coil. It 
as no series coil at all very often. That 
imps is one type of it (exhibiting). In that 
ase the shunt coil is alone sufficient to oper- 
te, because the series coil is really not so 
mportant as the shunt coil. So the first 
amps had nothing but series coils. Lamps 
ntermediate, we might say, have shunt and 
eries coils, so-called differential, and the 

most recent lamps have nothing but shunt 
coils. In that we see an interesting transi- 
ion from one period to another, 


(To be continued.) 
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An Enjoyable Occasion. 

These are days when a thing worth doing 
is worth doing well. This is a winning 
policy, but how few there are who really 
.ppreciate this fact. It will be many a long 
ay before those who were so fortunate as 
0 secure an invitatiun from Ball & Wood to 
nspect their new vertical engine which will 
e shipped to the Chicago Edison Company 

ill forget the finesse with which their pres- 
nce was requested. Of course, the engraved 
nvitations were perfection, but the care 
vhich this firm manifested in the minor 
letails of the trip to the factory was espe- 
ially noticeable. The neat special time-table 
o match the invitations immediately decided 
yne to make the trip. The most impressive 
eature of this invitation was the enclosed 
rder on the Central Railroad of New Jersey 
for transportation, charged to the account 
f Ball & Wood. The possession of this 
rder was almost as good as owning the 
najority of the stock of the railroad. At 
he factory there was served a most appro- 
priate luncheon with punch and imported 
igars as accessories. 





The Wyckoff Pipe Company. 


The Wyckoff Pipe Company, of Williams- 

rt, Pa., for the past nine years have been 
ianufacturing creosoted lumber and 
wooden piping for electrical and otber 
purposes. During this time their business 
has steadily increased and they make the 
nviable claim that they have never lost a 
customer while new ones have constantly 
been added to the list. They also boast that 
very single foot of their conduit that has 
been laid is in service to-day. Within the 
past two months they have completed the 
conduits for the Philadelphia Traction Com- 
pany on South Twelfth, Chestnut and 
Walnut streets, and are now finishing Seven- 
teenth, Eighteenth, Nineteenth and Twen- 
tieth streets. They also furnished the 


conduits for the Tenth street and Eleventh 
street lines in Philadelphia. 
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A General Electric Haulage System. 
Concrete examples of the adoption of 
electricity to the exclusion of all older 
methods are generally more convincing in 


Landrus, Tioga County.” The locomotives, 
of which there are two, are of the T. M. M., 
that is, ‘‘two motor mining” type, each of 
30 horse-power, manufactured by the Gen- 








Schedule C of General Electric Bonds.—(See page 174.) 




















CORPORATE NAME. ADDRESS. PAR VALUE. 
Asheville Street Railway Co. ............s008. Asheville, N. C....... $14,000 00 
Atlanta Consolidated Street Railway Co........ pO eee 18,000 00 
Bangor Electric Light and Power Co........... Bangor, Me........... 64,500 00 
Consumers’ Light and Power Co............... Little Rock, Ark...... 27,000 00 
Chicago North Shore Street Railway Co........ Co ee 94,000 00 
Cumberland Electric Light and Power Co....... Nashville, Tenn....... 100,000 00 
Chattanooga Electric Light Co................. Chattanooga, Tenn.... 57,000 00 
Chattanooga Electric Street Railway Co....... 6 wae 20,000 00 
IN INE TID 5 6 va cen dedwedsicdcccsdesses Chicago, Ill........ vied 1,600 00 
Columbian Intramural Railway Co............. ? FP nae sait 250,000 00 
Citizens’ General Electric Co................5- Louisville, Ky........ 115,000 00 
Charleston Light and Power Co................| Charleston, 8. C...... 25,000 00 
Consolidated Electric Light Co................. | Birmingham, Ala..... 79,000 00 
Covington Electric Light Co.......... ........ | Covington, Ky........ 7,000 00 
Concord Land and Water Power Co............ | Concord, N. H........ 74,500 00 
ee er Freer Dallas, Texas......... 1,000 
Dayton Electric Light Co... .......2..ccsscccees Dayton, Ohio......... 282,000 00 
NE SUID ons 550:05 4 0810'9,05494060% Georgetown, Ky...... 5,000 00 
Greensboro Electric Light and Power Co....... Greensboro, N.C..... 2,500 00 
Hoosac Valley Street Railway Co............. North Adams, Mass... 800 00 
Jackson Light and Power Co.................: Jackson, Mich........ 83,000 00 
No icine 04.60.0009 900004095 Kingston, N. Y....... 7,000 00 
Knoxville Street Railroad Co.................. Knoxville, Tenn...... 6.000 00 
Re iii io8 ticks esses s 2056<0000000 OSS 11,000 00 
Los Angeles Consolidated Electric Railway Co..| Los Angeles, Cal...... 41,440 00 
Metropolitan Street Railway Co.............-.. | ere 45,000 00 
Manhattan Electric Light Co.................. New York City....... 52,000 00 
Madison City Railway Co.....................- Madison, Wis......... 22,000 00 
Middleboro Gas and Electric Co................ | Middleboro, Mass..... 45,000 00 
Milwaukee Street Railway Co.................. | Milwaukee, Wis....... 325,000 00 
Monongahela Electric Light and Power Co...... Homestead, Pa........ 15,000 00 
Mobile Transportation Co..................085 na, Pee 100,000 00 
Narragansett Pier Electric Light and Power Co.| Narragansett Pier, R.I. 1,000 00 
0 es Natick, Mass.......... 17,500 00 
North River Electric Light and Power Co...... New York City....... 2,000 00 
Ottawa Electric Street Railway Co............. Ottawa; Tl). ...6.ccc00 51,000 00 
Ocala Light and Power Co.................... Oe ee 10,000 00 
Oskaloosa Edison Light Co.................... Oskalossa, Wis....... 7.500 00 
dscns coos orcewevesssetd Anniston, Ala......... 175,000 00 
ll ae New York City....... 20,000 00 
a. ll eee Bangor, Me........... 35,000 00 
Queen City Rellway Co... .........cscccsscees Dallas, Texas.... ... 85,000 00 
Queen City Electric Railway Co............... Mavion, Ind.....:.... 5.000 00 
Raleigh Street Railway Co...................- Raleigh, N. C........ 25,000 00 
Sheffield Manufacturing Co.................... Saugerties, N. Y...... 900 00 
ee Pittsburgh, Pa........ 1,600 00 
Steubenville Street Railway Co......... ...... Steubenviile. O........ 2,500 00 
St. Cloud City Street Car Co..............s000- St. Cloud. Minn....... 5,000 00 
Tacoma Railway and Motor Co................ Tacoma, Wasb........ 200,000 00 
De SO ie oy. 0406.4550085.0060008 Buena Vista, Va...... 1,600 00 
United Electric Securities Co., 1st Series....... Boston, Mass........ 1,000 00 
65 - - a So. -  d. eaghetews 47,000 00 
" ” wie —A/.  eroeree ot Cer 41,000 00 
Watertown Heating, Lighting and Power Co....| Watertown, S. Dak... 2.000 00 
Weymouth Light and Power Co.. .......... ..| Weymouth, Mass...... 39,000 00 
Winona General Electric Co...............200+ Winona, Minn... .... 20,000 00 
Total (carried on the balance sheet at $1,356,431.80)............... $2,785,940 00 








In addition to the above the company owns bonds of various other companies of a 
total par value of $146,621.30, which are carried on the balance sheet at a total value 


of $12. 








their import to the public mind than mere 
heresay or description. The illustration 
herewith shows a striking example of the 
supersession of older haulage methods by 


eral Electric Company. They are propelled 


-by two water-power 30 motors, one being 


geared to each axle. Current is brought to 
the motors by a specially designed trolley 
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headings on either side of the main haulage- 
way, which is lighted by incandescent lamps 
placed at the entrance to each cross head, 
100 yards apart. The dimensions of the 
machines are: Horse-power, 30; speed, 6 
miles per hour ; draw-bar pull, 1,500 pounds ; 
gauge, 36 inches; wheel base, 30 inches; 
diameter of wheels, 28 inches ; width over 
all, 48 inches; length over all, 9 feet 6 
inches ; height above rail, 31 inches ; weight, 
7,500 pounds. 

The current is furnished by a General 
Electric D 62, 75 horse-power generator 
driven by a Harrisburg ideal 80 horse-power 
engine. 

The maximum load which these locomo- 
tives have been called upon to handle is 82 
loaded mine wagons, each weighing 3,200 
pounds, and the way has at one part a three 
per cent. grade. The daily haul of these 
locomotives is about 650 tons. 

The entire plant has been pronounced 
eminently satisfactory, the locomotives hav- 
ing shown capabilities beyond the specifica- 
tion or the General company’s guarantee. 
Their presence in the mine has done away 
with the slow going limited mule, and 
induced great economy. The small height 
of the machines above the rail level allows 
them to go into places impossible to any 
mule, and their ease of control and opera- 
tion is such as to render them invaluable, 


—— me 


Electric Wire Perils. 
[By Dr. Schuyler S. Wheeler, in the New York 
Morning Journal.) 

I believe that the peril from electricity in 
all its varied applications is diminishing, in 
consequence of the rapid increase of knowl- 
edge of the subject. The greatest danger 
results from the fact that most people are 
ignorant of its powers and the proper safe- 
guards, This ignorance, at the same time, 
causes them to be unnecessarily alarmed. 
Another important element of danger from 
this force is that its effects are instantaneous, 
and that there is no meansof warning before 
any given trouble occurs. 

In the case of being burned, for example, 
heat is usually felt before the burning point 
is reached; but this is not the case with 
electricity. The safeguards against all 
electrical accidents, on the other hand, are 
extremely simple and reliable, and I believe 
that ina few years the subject will be so 
thoroughly understood by everyone that 
electricity will be much safer and more 
easily handled by all than any other force. 

There is an erroneous popular impression 
that many fires are caused by electric light 
wires, but the statistics show that this is not 
the case; but, on the contrary, fires from 
electric light wires are very rare. It is at 
present the custom to ascribe all fires in 
buildings where there are any wires to elec- 





GENERAL ELEcTRIC Company’s HavuLAGE System aT BEAR, RUN Ming. 


the electric mine locomotive in a coal mine 
in Pennsylvania, and emphasizes the vast 
advantage which its use confers. 

The mine in question is the Bear Run 
mine of the Blossburg Coal Company, near 


arm, on which the trolley wheel is swiveled 
to permit of its adjustment to the various 
irregularities of the wire line. The trolley 
arm can be set in sockets on either side of 
the locomotives which may thus be run into 


tricity, without regard to any evidence to 
show that the fire was so caused. 

In regard to the recent alleged case of 
hysterical blindness, I believe that it is purely 
a ‘‘ fake,” 
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The Dry Batteries of J. H. Bunnell 
& Company are constantly growing in 
favor. The ‘‘ Standard” deserves its pop- 
ularity. 

McKenny & Waterbury, 181 Frank- 
lin street, Boston, are the leaders of all 
New England in the manufacture of artistic 
electric light fixtures. 


The Globe Iron Roofing and 
Corrugating Company, of Cincin- 
nati, O., bave one of the neatest and most 
effective small cards in this journal. 


The Electrical & Mechanical 
Engineering & Trading Company 
have removed their offices from 44 Broad 
street to 89 Cortlandt street, New York city. 


The Mather Electric Company, 
Manchester, Conn., are preparing for a large 
Fall business. They have increased their 
force of employés preparatory to putting a 
new line of machines on the market. 


The Photo-Engraving Company, 
67 Park Place, New York, is engaged in 
the production of half-tone cuts of fine 
quality. They turn out a large portion of 
the illustrations used in the electrical field. 


The Diehl electric fans will be in 
demand this Summer. The wise manis order- 
ing them now. Catalogues describing the 
new ‘‘electrolier” fan will be sent on appli- 
cation to Diehl & Company, 385 Broadway. 


Cumner, Craig & Company, of 69 
Broad street, Boston, Mass., are the sole 
selling agents of the Crocker-Wheeler Elec- 
tric Company. This company is doing an 
encouraging business for this enterprising 
New York manufacturing house. 


The Lodge & Shipley Machine 
Tool Company, Cincinnati, O., have 
issued a very tasteful little pamphlet describ- 
ing and illustrating machine tools for the 
rapid production of lathe work. Numerous 
flattering testimonials are also included. 


The Kinsman Desk Light, for 
which the Central Electric Company are 
general selling agents, is meeting with a 
ready sale, and the advantages of this light 
over apy other desk light on the market 
being so apparent that it becomes a necessity 
as soon as exhibited to anyone requiring 
artificial light. 


*“Insulation.’’—The April, 1894, edi- 
tion of this valuable pamphlet has been 
issued by the H. W. Johns Manufacturing 
Company, 87 Maiden Lane, New York. In 
it are described vulcabeston and moulded 
mica products, trolley line insulators, 
weather-proof sockets, etc. You can geta 
copy for the asking. 


The Correspondence School of 
Technology, Brainard Block, Cleveland, 
O., is in a most flourishing state of progress. 
The effects of keeping the school at a high 
standard of excellence are already being 
felt, and Prof. E. P. Roberts looks for a 
large increase in the number of pupils when 
the Autumn term begins. 


The Large Factory which the Cen- 
tral Electric Company owns and operates at 
Columbia City, Ind., for the exclusive man- 
ufacture of pins and brackets, has been 
running to its full capacity, the heavy con- 
struction orders which this company have 
recently received having made it necessary 
to do so in order to fill orders promptly. 


The Law Battery Company, 85 
John street, New York city, have sent out a 
very fetcbing advertisement in the form of 
a glass pen with a printed slip in the bandle. 
The pen is contained in a cigar-shaped 
wooden box. The Law Battery Company 
is achieving fame both for the originality 
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and effectiveness of its advertising schemes 
and for the quality of its product. 


FREMONT WILSON, 


H. B. Coho & Company, electrical] pians and § gpectetions for tneror Lighting 
ngi 20% N { i Pre and Pe Give: 
engineers, 203 Broadway, New York city, Wate son — ae 3 dw ha 


announce that they have been appointed apparatus 
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POSITION WANTED. 


NGINEER.—One who thoroughly under- 
stands the care and management of electric 
railway power station; will take position in any 
part of country; good reference. Address 
J. T. POCKNELL, 


contractors for all apparatus manufactured INSURANCE SURVEYS A SPECIALTY. 


by the Mather Electric Company in New :, Reom 1111, Vanderbilt Building, - 132 Nassau St., 
: 7y NEW YORK CITY. 


York city and vicinity and New Jersey. |.) 
They also handle the Waddell Entz direct- 

enevenvenvenvevven ven vere 
POPE, READ & ROGERS, 


connected generators in sizes from 3850.to 
41 Cortlandt St., New York. 


2,000 lights, and carry a stock of Mather 
Franklin L. Pope, Robt. H. Read, Ed. H. Rogers, 


P. O. Box 1814. HoBoKEN, 


New JERSEY. 


INSTRUCTION MAIL 


In Architecture, 

Architectural Drawing 

Plumbing, Heating and Ventilation, 
Bridge Engineering, _— 








instruments. 


The Hayden-Booker Manfactur- 


ing Company, 2140 DeKalb street, St. PATENTS. 
ELECTRICAL INVENTIONS A SPECIALTY. 





Louis, Mo., announce that the recent decis- —~»  Kailroad Engineering, =a 
ion in favor of Chas. W. Holtzer against the LYYYVYYYVEYYEVTVETTTTYTT ddddad UNS re Sere. 
Consolidated Electric Manufacturing Com- x Mechanical Drawing, 

ning, 





English Branches, and 


ELEGTRIGITY. 


Diplomas awarded. To begin, students need omy know 

how to read and write. Send for FREE Circular of Infor- 

mation stating the subject you think of studying to T Bay ad 

CORRESPONDENCE SCHOOL OF MECHA 

ios 5 pee INDUSTRIAL SCIENCES, Scran- 
on. Pa. 


4000 STUDENTS. 


pany, of Boston, on batteries having a car- 
bon element integral with the jar cover 
does not affect them. They claim that as 
their single cylinder cell possesses advantages 
not possible where the element and cover 
are integral they welcome the decision. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Booms 136 and 137, 1 Broadway, NEW YORE. 


Creosoted Lumber, Underground Conduits. 
Telegraph Poles, Piling and Ties Furnished. 


The Buckeye Engine Company, 
of Salem, O., have recently made the sales 
mentioned below : 

J.T. Williams, New York city, 150 horse- 
power slow speed ; Cleveland Milling Com- 
pany, Cleveland, O., 125 horse-power slow 
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THE GENERAL 


speed ; Alfred Ricker, Hartford, Conn., 125 
horse-power slow speed; D. J. Murray ELECTRIC LAUNCH CO. 


Manufacturing Company, Wausau, Wis., 
70 horse-power medium speed ; Bloomfield, 
Pearson School, Tufts College, Mass.. 25 
horse-power high speed; Minnesota State 
Public School, Owatonna, Minp., 50 horse- 
power high speed; Ellsworth Electric 
Illuminating Company, Ellsworth, Me., 180 
horse-power high speed; Coplay Cement 
Company, Coplay, Pa., 600 horse-power 
slow speed cross compound ; Dayton Street 
Railway Company, Dayton, O., three 500 
horse-power tandem compounds, medium 
speed, arranged for direct connection to 
Siemens & Halske generators ; King Powder 
Company, Kings Mills, O., 500 horse-power 
medium speed tandem compound ; Diamond 
Match Company, Barberton, O., two 125 
horse-power and one 90 horse power tan- 
dems; C. & O. Southwestern Railroad 
Company, Paducah, Ky., 150 horse power 
medium speed; Blish Milling Company, 
Seymour, Ind., 600 horse-power medium 
speed cross compounds; McKeesport and 
Wilmerding Street Railway Company, 
McKeesport, Pa., 80 horsepower medium 
speed ; the Snell Cycle Company, Toledo, O. 
125 horse power medium speed; Edward 
McDonald, McDonald, Pa., 90 horse-power 
medium speed ; Bakhaus & Kuenzels, New 
Bremen, O., 100 horse-power slow speed ; 
J. L. Williams, New York city, 70 horse- 
power slow speed ; Garland Chain Company, 
Rankin, Pa., 100 horse-power slow speed 
cross compound ; American Rubber Com- 
pany, Cambridge, Mass., 60 horse-power 
high speed; Richmond Light, Heat and 
Power Company, Richmond, Ind., two 
horse-power medium speed tandem com- 
pounds. 

In spite of the hard times this enterprise 
ing firm seems to have secured a good share 


of the engine trade. 
On April 1 the New York offices of the 
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Werner von Siemens. 


$5.00. 











THE CORRESPONDENCE 
SCHOOL OF TECHNOLOGY, 


CLEVELAND, OHIO. 
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In two very different fields—the applica- 
tion of heat and the application of electric- 
ity—Herr von Siemens gained pre-eminent 
distinction by his rare combination of scien- 
tific insight and power of practical utilization by 
of his knowledge. He designed the ocean 
cable ship Faraday ; an electric railway and 
an electric furnace were among others of his 
inventions; and in this day .of electrical 
progress the autobiography of this great 
electrician will possess a pertinent and 
exceptional interest. 





Correspondence Instruction in Electricity, Steam 
and other Engineering Branches, by E. P. Roberts, 
M. E., and Nine other Specialists. 


H. WARD LEONARD & CO., 
BULK ELECTRICAL CONTRACTORS, 


136 Liberty Street, New York. 





Sent to any address on receipt of price. 


ELECTRICAL REVIEW, 


SEND FOR THE NEW BOOK. 13 PARK ROW, 
NEw YoRE. 


ELECTRICITY UP TO DATE. ; j 


By JOHN B. VERITY. 75 Cents. 
ELECTRICAL REVIEW PUBLISHING CO., 
13 PARK ROW, NEW YORK, 
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W* devote special personal attention to reconstruction of 
CENTRAL STATIONS and placing Electric 











lectric Company at 18 Cortlandt : P ‘ 

pe oe eid 10 29 and 41 Cortlandt Light Companies on basis of HIGHEST EARNING 
street where Mr. H. T. Porter, sales agent, CAPACITY. | 
and Mr. W. J. Best, M. E., have larger and Any company that is not a genuine success should open cor responde nce . 
more convenient offices. The new Buckeye with us; we can assist you. From m: any years’ practical experience, we 
vertical compound engines for electric light understand the business. for 
and railway service are attracting consider- Address Je Hl. VAIL, President, sige 
able attention. They range from 150 horse- ELECTRICAL AND MECHANICAL ENGINEERING AND TRADING CO., 44 Broad St., New York. ve 
power to 1,200 horsepower and over, and — 
are especially adapted for direct connection ‘ on 
to generators. 2 
The National Feed Water Heater |: 
br 
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100,000 and Low Price. ” 

Round and Peanut Adjusting Balls 300 Electric Light Stations use it. F 
tn Hur — 500,000 H. P. in daily use. on 

a These facts are the best proof the 
need oem of its Superior Qualities. hs 

Knife Switches, Incandesceat Arc Lamps, wit 
Sangli ping Be hm ghee ol por enn 
rices, wri Ne 
~ pooretae H, STEWART, THE K ATIONAL PIP E B ENDING C0., ins 
1208 GREEN STREET, PHILADELPHIA, PA, &4 River St., New Haven, Conn. bo 





